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ABSTRACT 

URBAN FOREST IMPLEMENTATION PLANS AS A MEANS OF ACHIEVING 

URBAN TREE CANOPY GOALS: CASE STUDIES FROM THE VIRGINIA REGION 

OF THE CHESAPEAKE BAY WATERSHED 

Patricia Pearl Greenberg, M.S.  

George Mason University, 2017 

Thesis Director: Dr. Susan A. Crate 

 

Among the considerable benefits of tree biomass, as measured by canopy cover, is 

watershed pollution reduction. This study uses open-ended interviews to identify 

effective strategies for achieving urban tree canopy goals within four Chesapeake Bay 

Watershed (CBW) communities in the Commonwealth of Virginia. The study sites were 

chosen among those that have obtained urban tree canopy assessments and 

implementation plans. Three key barriers to implementation are: 1) management and 

policies that do not emphasize urban forestry programs, 2) lack of funding and staff to 

implement effective strategies, and 3) development-driven and illegal tree removal. 

Effective strategies include: one-on-one communication with property owners, business 

and other entities; strong public-private partnerships; inter-departmental partnerships and 

alliances with non-profits; tree replacements; physically searching for possible planting 

sites; and education. If these approaches are to be more widely adopted to improve water 



x 

 

quality, CBW communities must have more support to further these strategies. 

Organizations seeking to help communities increase their tree canopy coverage should 

develop and pilot test programs that reduce the barriers and harness the strategies 

identified in this research; this may entail collaboration with academic researchers.  

Beyond the qualitative results presented here, further research is needed to determine 

specifically both how these strategies result in substantial change in canopy and how key 

barriers may be overcome. 
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1. INTRODUCTION 

Tree planting in cities can be traced back to promenades of Renaissance Europe 

(Merse et al., 2009) and probably even earlier. Today, cities across the United States have 

set goals for increasing urban tree canopy (UTC) by a certain percentage and engage 

volunteers to plant trees. The urban forestry community and those working to protect the 

Chesapeake Bay in the mid-Atlantic are asking what are the best management practices 

to reaching urban tree canopy goals. However, there is little research on how to 

effectively plan and implement tree planting programs and use effective strategies for 

successfully reaching urban tree canopy goals (UTCGs) in a timely manner (Dansford et 

al., 2014; Pincetl et al., 2013).  

For this thesis research, I conducted a literature review and interviewed 

representatives from four sites, including one town and three cities located in the Virginia 

region of the Chesapeake Bay Watershed (CBW) to collect new data. For the literature 

review I covered such topics as the benefits and disservices of trees, the use of 

geographic information systems (GIS) technology to collect data on the tree canopy, and 

the use of UTC assessments, implementation plans, and existing tree planting programs. 

Though many counties, cities, towns and non-governmental organizations have goals of 

increasing canopy cover, this research found a large information gap on the best practices 

for doing so. The literature review found no formalized, published method for the best 
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practice for increasing UTC. However, the literature did provide a comparison for 

strategies commonly used among other municipalities and a sounding board for 

comparing and contrasting the data collected through the interviews conducted for this 

research. Through the interviews, I gathered information about the activities whose goal 

is increasing UTC in the four chosen municipalities in Virginia. With the direction from 

the Virginia Department of Forestry, I interviewed representatives from the localities, 

including city arborists, city urban planners, a town manager and a superintendent of 

landscape services. These participants carefully responded to 20 interview questions that 

I used in my interviews. An analysis of the responses assembled a set of common or 

repeated practices and strategies used by multiple localities. These common themes 

provide the substance for comparing strategies that may serve as best practices for 

localities working towards reaching urban tree canopy goals.  

DEFINITIONS OF CRITICAL TERMS:  

1) Urban tree canopy (UTC): the layer of branches, leaves and stems that cover a 

certain area when viewed from above (Raciti et al., 2006).  

2) Geographic Information Systems (GIS): “software designed to capture, 

manage, analyze and display all forms of geographically referenced information 

in form of maps, gloves, reports and charts” (ESRI, n.d.).  

3) The Chesapeake Bay Watershed (CBW): the area of land where any water that 

falls and flows on the land eventually makes its way into the Chesapeake Bay. 

This watershed includes land reaching from New York, Delaware, Maryland, 

West Virginia, Washington D.C. and Virginia (Chesapeake Bay Program, 2015).  
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4) Urban tree canopy assessments: assessments that include information about 

“percent of land with tree canopy, land cover type, and percent of impervious 

cover” (Raciti, et al., 2006). The data is collected using state of the art remote 

sensing data (Raciti, et al., 2006).  

1.2 Background 
Scientists have provided extensive information in scientific journals about the 

importance of using trees in the urban areas. Specifically, we recognize urban tree canopy 

for reducing stormwater runoff, water quality improvements, and in the CBW for 

extending the benefits of riparian forest buffers into the urban setting (Chesapeake Bay 

Program, 2015). There are other benefits, most prominently socio-cultural, such as the 

health and psychological benefits, the economic benefits, the increased social interactions 

to name a few (Georgia Forestry Commission, 2005). Not only do trees bring aesthetic 

and cultural benefits by increasing property value (Pincetl et al., 2013), the tree planting 

programs also share the common goal of building community through the numerous 

planting events with volunteers (Burcham, 2009). Tree canopy, or the percentage of land 

cover that is treed in comparison to impervious and/or treeless land is measured using 

remote sensing data from the sky (Raciti et al., 2006). A community that has conducted a 

UTC assessment will receive information on the percentage of land with tree canopy, and 

also information about the percentage of land that could potentially be treed (Raciti et al., 

2006). This information helps communities determine their goals and priority areas for 

increasing tree canopy. Community tree planting programs improve a local community’s 

environmental conditions by introducing trees into often over-constructed and artificial 
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landscapes (Burcham, 2009). For example, New York City has the MillionTreesNYC 

program (Pincetl et al., 2013); and Baltimore the TreeBaltimore program (Locke et al., 

2013). Both programs have the resources to plant hundreds of trees, or in the case of New 

York City, one million trees and counting (MillionTreesNYC, n.d.). Pincetl et al. (2013, 

p.477) state that tree planting in cities is a relatively new phenomenon but within a short 

time frame can become a “civic obsession”. The management of the urban forest is a 

concern since the health of the trees directly impacts the ability of the trees to provide 

benefits to the surrounding populations including such factors as reducing pollution, and 

providing both shade and oxygen. 

The CBW is an area in great need of increasing its tree canopy cover for multiple 

reasons: reducing pollution into the Bay, capturing stormwater runoff, and improving air 

quality, among others (Chesapeake Bay Program, 2015). The United States 

Environmental Protection Agency (EPA) and many other state and local partnerships 

form the Chesapeake Bay Program (CBP), which helps support localities within the 

watershed to reduce pollution and stormwater runoff, all of which have a detrimental 

impact on the Bay (Chesapeake Bay Program, 2015). One of the principal goals of the 

CBP is increasing urban forests in the CBW.  

The Virginia Department of Forestry (DOF), a partner of the CBP, has provided 

support to many cities and counties in the CBW via grants and other initiatives (Barbara 

White, personal communication, October, 2015). Such programs have helped local 

governments obtain urban forest canopy assessments to quantify and map the existing 

tree canopy (Barbara White, personal communication, October, 2015). As of October, 
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2015 four cities and towns, with the help of the DOF, have created urban forest 

implementation plans, helping these municipalities reach urban tree canopy goals. 

However, there are no set guidelines to provide best practices for reaching UTCGs. 

 

1.3 Literature Review 
 

Benefits of Trees 

In the United States alone, estimates claim that there are 3.8 billion trees located 

in urban areas, which makes up 3.5% of the area of the country (Dwyer et al., 2003, 

p.49). Though this land percentage is small, 80% of the population lives in these urban 

areas (Dwyer et al., 2003, p. 49). Along with building community, trees have a 

considerable positive influence on the “urban bio-climate” (Streiling and Matzarakis, 

2003). There is much research on the role of trees in absorbing pollutants, and the urban 

forest’s capabilities to remove air pollution, improve water quality and reduce energy 

consumption (Escobedo, 2011, p. 2079). Furthermore, there are countless other 

ecosystem services that provide economic quantifiable benefits, along with invaluable 

societal advantages, for example, the extent that trees provide an ecosystem with a 

cooling system, an increased habitat for wildlife, a reduction of quantity and velocity of 

storm water flow, higher air quality, etc.  

The urban forest also is an economic gain. Trees increase real estate value, and 

also save urban areas money in health and environmental benefits. These are incentives 

for communities to plant more trees. According to Raciti et al. (2006), results from 
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research conducted by using STRATUM (Street Tree Resource Analysis Tool for Urban 

Forest Managers), show that street trees can provide an economic benefit to a 

community. The analyses conducted in cities around the United States show that street 

trees can bring a return of $1.37 (Berkley, CA) to more than $3.00 (Charlotte, NC) in the 

benefit minus cost ratio (Raciti et al., 2006). Torres (2011) claims that improvements in 

UTC management may lead to more efficient pollution removal by trees. “Trees are 

valuable for their aesthetic effect but also serve to modify microclimate, reduce air 

pollution, precipitate dust and other particulate matter, control wind and reduce glare and 

noise along with other functions” (Beatty, 1981). Numerous cities and municipalities use 

methods for calculating air pollution removal by urban trees (Nowak et al., 2010). Nowak 

et al. (2006a) states that, “in total, the District of Columbia’s urban forest was estimated 

to remove 540 tons of air pollutants per year, with a $2.5-million-dollar compensatory 

value.” An UTC assessment conducted in 2006, estimates that there are approximately 

two million trees in the city (Nowak et al. 2006b), not accounting for the intensive 

planting that has occurred over the past few years as part of the urban forestry program 

through the District of Columbia’s Department of Transportation (DDOT) and the 

partnership with Casey Trees (CaseyTrees, n.d.). Urban trees also reduce air pollution by 

lowering ambient air temperatures through active transpiration, removing air pollutants 

through particulate deposition on leaf surfaces, and also reducing local building heating 

and cooling requirements and therefore power plant emissions (Nowak et al., 2006a). 

One study found that trees in urban cities across the U.S. remove an estimated 711,000 
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metric tons of pollutants from the atmosphere, which is an equivalent of $3.8-billion in 

pollution removal (Nowak et al. 2006a). 

There are various factors to consider when planting trees because trees can be a 

possible emission source for volatile organic compounds (VOCs) and can increase 

secondary air pollutants (i.e., ozone) (Guderian 2000 as cited in Streiling and Matzarakis, 

2003). In general, trees with high VOC emissions such as Eucalyptus, Sweetgum or 

Black locust, (Nowak et.al, 2002) should be avoided in new tree plantings (Streiling and 

Matzarakis, 2003). Though, “because the VOC emissions are temperature dependent and 

trees generally lower air temperatures, it is believed that increased tree cover lowers 

overall VOC emissions and, consequently, reduces O3 levels in urban areas” (Nowak and 

Dwyer, 2007, p.31). The VOCs released into the atmosphere may be considered by urban 

foresters and those working on increasing UTC as a factor in deciding the right tree for 

the right place in each municipality. However, trees are found to provide more benefits 

than merely treeless yards. Pincetl et al. (2010, p.484) found, grass had no impact on the 

heat island effect, “suggesting that tree shade is the major source of cooling”. Research 

conducted in Los Angles found that city blocks with more than 30% shaded tree cover 

can be about five degrees cooler than areas with less than 1% trees (Pincetl et al., 2010). 

A challenge for warm weather cities like Los Angeles is to encourage conversion of the 

turf lawns to treed yards, with perhaps native groundcovers that require minimal amounts 

of water.  

There are other costs beyond planting trees, most importantly the cost of 

maintaining them. “The calculated costs of street trees include pruning, tree and stump 
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removal, pest and disease control, irrigation, repair of infrastructure damage, litter 

cleanup, litigation and settlements for tree-related claims and program administration” 

(Raciti, et al., 2006). These costs sometimes prevent residents from wanting to participate 

in such programs (Zhang et al., 2007). Yet, more and more research is being conducted to 

increase understanding of the benefits that trees play, despite the cost of maintenance.  

Along with ecosystem services that have monetary value, there are abundant 

“social, community, health and aesthetic benefits that are difficult to measure in dollars 

and cents” (Raciti et al., 2006, p.14). The “social gains of urban tree planting include a 

heightened sense of community, homeowner empowerment, and the advancement of 

environmental responsibility and stewardship” (Westphal, 2003 as cited in Burcham, 

2009. p. 6). Torres (2011) found that the majority of published studies display a positive 

correlation between trees/greenspace and property value. Trees can reduce noise from 

cars and lawn mowers. They also improve the line of sight, when planted along busy 

roads by providing a green screen that creates a visual barrier for people (Merse et al., 

2009). In a study conducted by Beatty and Heckman (1981), the aesthetic value was 

ranked far above the role of trees to reduce pollution and particulate matter. Burcham 

(2009) points out that professionals and advocates have elevated the importance of tree 

planting programs to that of other infrastructure needs of the urban community. Raciti et 

al. (2006, p.11) state that at the parcel and community level trees improve, “public health, 

decrease home and office energy usage, provide recreation, buffer wind and noise, 

provide shade, and increase community desirability”. In most cases, increasing education 
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and awareness to the value that trees provide, even on an individual basis, may draw 

more interest to support tree planting programs. 

Management of Trees 
It is important to consider the right tree in the right place when planning for 

increasing the UTC. Many factors must be weighed when planting trees in urban areas, 

such as accessibility for maintenance equipment, height of trees if near or around power 

lines and providing enough space for the trees to grow and receive the nutrients and water 

they need. 

Within the last decade, a considerable amount of research has focused on how 

forests grow in an urban landscape (Lowry et al., 2011). The role humans play in the 

urban area accounts for much of the variation in the percentage of urban tree canopy 

(Lowry et al., 2011). Studies of records of tree planting programs link demographics to 

the quantity of trees in an urban area, the interest in planting trees and the amount of 

funds allocated to the management of trees (Greene et al., 2011, Zhang et al., 2007). The 

authors found that knowing the demographics involved in tree planting programs would 

help identify strategic marketing techniques and also remove barriers to involvement in 

the planting initiatives (Greene et al., 2011). Lowry et al. (2011) explains the urban tree 

canopy-to-neighborhood age relationship, when older neighborhoods have mature trees 

but too few young or newly planted trees, which is a result of mature trees being removed 

once dead and not being replaced to facilitate continuity of the urban forest. This is 

problematic when it occurs on private property since most of the land in cities is privately 

owned, whether it is on residential, commercial or industrial land (Kimball et.al., 2014 
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and McPherson et al., 2013). In the town of Woodstock, Virginia for instance, the UTC 

assessment showed that the majority of the land that had potential for planting and would 

then help increase the UTC percentage was on private property (Angie Clem and Lemuel 

Hancock, personal communication, March 22, 2016). “In many cities across North 

America, suitable locations for the planting of tree – expansion of the urban forest – are 

mostly confined to privately owned land” (Greene et al, 2011, p. 29).  

Cities in Canada, as in the U.S. set goals for increasing urban tree canopy (Greene 

et al., 2011). Greene et al. (2011, p.30) state that, “though selected local governments 

within Greater Toronto offer free tree planting services to interested residents in public 

rights-of-way, sole reliance on publically owned space to achieve the states municipal 

canopy cover goal of 34% is unrealistic”. This is a reality for most cities and therefore the 

importance of creating partnerships and working with private landowners is mandatory 

for reaching UTC goals effectively.  

Summit and Sommer (1998) argue that awareness among residents for the social, 

environmental and economic benefits created by city trees does not necessarily translate 

to an interest in planting trees (as cited in Greene et al., 2011). To be successful, tree-

planting programs must involve the residents and provide an opportunity for involvement 

and active hands-on participation (Dwyer et al., 1992). Raciti et al. (2006) also confirms 

that in most cities and towns, it will be imperative to bring business, community groups 

and other private entities into the process. It is clear that in many communities, setting a 

UTC goal was not a government-only effort (Raciti et al., 2006). “Support from the 

public, non-governmental organizations (NGOs), the business community, and agencies 
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involved with issues on private lands will be vital to ensuring the success of the program” 

(Raciti, et al. 2006, p. 16). A common theme in this literature review is how imperative it 

is to involve all appropriate stakeholders to secure a successful project. There are other 

factors that must be considered, for example, the use of geospatial data and analyses, 

which often requires partnerships since many communities have limited technical 

capacities.  

Raciti et al. (2006) describe the importance of including remote sensing in the 

assessments of UTS and in goal setting. Mapping programs help municipalities identify 

the possible or preferable planting sites. The authors specify that to identify street trees in 

an urban area it is necessary to have remote sensing data with a minimum resolution of 

one-meter or better (Raciti et al., 2006). Raciti et al. (2006) also recognize that not only 

the image quality matters but also the time when the imagery is collected. For areas that 

contain primarily deciduous trees, taking the remote sensing images during the winter 

would not capture the extent of the canopy cover (Raciti et al., 2006). The document also 

suggests that assessments should be updated “at regular intervals (every 5 to 10 years) so 

communities can evaluate progress towards their goal” (Raciti et al. 2006, p. 16). Ideally, 

municipalities are conducting an assessment and capturing aerial imagery every five 

years but this may be prohibitive for municipalities with smaller budgets. “While some 

communities have the necessary expertise on-hand, other communities may need to seek 

out partnerships with local and state universities, agencies or consulting firms to assist 

with UTC analysis” (Raciti et al., 2006, p. 23). There is a lack of capacity in many 

community organizations to utilize the UTC assessments and know how to analyze them 
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to get the most out of the information provided (L. Kimball, personal conversation, 

January 16, 2014). It would benefit communities in these cases to contract the support 

from agencies or companies that provide such services. The Million Trees NYC and 

Million Trees Los Angeles programs contracted with the Forest Service to analyze their 

UTC and find the possibilities of planting a million trees and what the effects would be in 

increasing the urban forest (Pincetl et al., 2013 and Pincetl, 2010).  

The management of the urban forest is a relatively new field for the public sector. 

Historically in the United States or Europe, trees existed in urban areas but mainly on 

private property (Burcham, 2009). In Los Angeles for example, 71 percent of the urban 

trees exist on residential property (McPherson et al., 2013). As urban areas developed and 

as municipalities expanded their reach, various entities including non-profits and 

governmental organizations implemented plantings, and instituted the care and 

maintenance of urban trees (Burcham, 2009). “During the 1970’s, the need for 

specialized, systematic management of urban vegetation and green space in the U.S. 

contributed to the development of urban forestry as a profession” (Johnston, 1996 as cited 

in Burcham, 2009). The rise of the environmental movement of the early 1970’s, 

encouraged local tree planting programs and incited citizens to demand more funding for 

urban forestry management (Merse et al., 2009). In the 21st Century, more professions - 

arborists, foresters, horticulturalists and landscape designers to planners, engineers, 

legislators, transport and utility managers, health practitioners, commercial developers 

and land managers - have had a major impact on the urban forest (Jones et al., 2005). 

Care and maintenance of the urban forest includes a long list of tasks from removing risk 
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trees that present a danger to nearby structures or people, to pruning branches along 

pathways or sidewalks, to planting native vegetation and the control of invasive species. 

There are many factors to consider in the sustainable management of the urban forest 

depending on land use changes, including the shift in the community’s desired benefits, 

the introduction of invasive pests (Dwyer et al., 2003). Despite the common activities, 

each city has its own unique program suited to the local situation (Burcham, 2009). 

However, the importance of partnerships for successful program is well understood. 

Pincetl et al. (2013) makes a valuable point about developing cooperation between 

stakeholders exemplifying Gifford Pinchot who in the early 20th Century saw the need to 

create support for his forestry efforts and for the Forest Service. Today, Pinchot’s efforts 

to tie stakeholders to Forest Service programs remains engrained in the agency’s policies 

and initiatives (Pincetl, 2013). As Dwyer et al. (2003) claim, cooperation between 

stakeholders helps sustain the urban forest. According to Dwyer et al. (2003, p. 51), the 

professions that may be involved in management of the urban forest include: “forest and 

wildlife management; entomology and plant pathology; hydrology and soils; meteorology 

and atmospheric science; landscape architecture and recreation management; psychology 

and sociology and economics and political science”. Projects that require many 

partnerships have many challenges because of the characteristics that each partner brings 

to the table (Jones et al., 2005). These projects require more time and patience, as they 

are “more complex to administer and manage than a single-focus management approach” 

(Jones et al., 2005, p. 192). Yet, involving various stakeholders is worth the time (Merse 

et al., 2009). To collect the needed information to prioritize a preferable location for 
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planting will require various stakeholders, which could include non-profit organizations, 

individuals and government agencies (Locke et al. 2011). Data collection is time-

consuming and having the partnerships that can help compile the data will help increase 

the success of tree planting programs (Locke et al., 2011). Government officials and 

residents have much to gain by forming these partnerships in building UTC and 

improving the green infrastructure of their community (Merse et al., 2009). Without the 

proper care of the trees in the urban setting, the success of a tree planting program is 

questionable. Urban foresters, arborists and horticulturalists may provide a much-needed 

service in securing proper care for trees. 

Many municipalities in the CBW are required by the United States Environmental 

Protection Agency (USEPA) to meet water quality standards through MS4 (Municipal 

Separate Storm Sewer Systems) permits by reducing Total Maximum Daily Loads 

(TMDL) of pollution into the Chesapeake Bay. Urban trees are one way municipalities 

can meet this challenge and receive credit for efforts towards their permits (J. Mawhorter, 

personal communication, January 28, 2014). This encourages communities and 

municipalities to work on increasing their UTC. For instance, in Virginia, communities 

can directly link their tree canopy percentages as nutrient reduction efforts. One best 

management practice mentioned by the Washington Metropolitan Council of 

Governments (MWCOG) (Karl Berger, personal communication, June 28, 2016) that will 

count towards the MS4 permits is to plant a certain amount of trees. For example, 300 

trees planted will equal one acre of land use change, which for those communities with 

MS4 permits, will account for 10% of existing credits. Berger states that, “Each tree is so 



15 

 

important for jurisdictions to capture”. Not all municipalities have MS4 permits and 

requirements to meet with the EPA, yet communities within the CBW are still 

encouraged to seek the multiple benefits that trees provide for the urban areas and 

increase UTC. If localities are expected to account for existing trees, it is important to 

consider how municipalities are protecting trees from illegal removal.  

Tree ordinances are a way for communities to set standards for protecting trees. 

Tree ordinances or laws protecting trees have been in existence in the United States for 

over 300 years. The first on record was drafted by William Penn around 1700 (Zube, 

1971 as cited in Zhang et.al., 2009). To guide policy makers, researchers or extension 

agencies from universities have created manuals about managing natural resources and 

specifically for formulating and implementing effective tree ordinances. The United 

States government also has a website titled Guidelines for Developing and Evaluating 

Tree Ordinances. To become a Tree City USA, a community must have a tree ordinance 

in place or a tree board or commission that is empowered by the ordinance (Galvin and 

Bleil, 2004). Beatty and Heckman (1981) support the use of tree commissions as a way of 

expanding education about trees and supporting tree planting and management programs. 

According to Galvin and Bleil’s (2004) study of tree ordinances, communities with a goal 

of increasing UTC “should draft ordinances specifically directed to accomplish that 

objective” (p.326). The communities that the authors studied with existing tree 

ordinances did not result in higher canopy cover (Galvin and Bleil, 2004, p. 326).  

Urban forestry programs have increased their capacity over the recent years, yet 

little research is published on the best management practices for increasing urban tree 
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canopy. Locke et al. (2013) is the most recent document found that provides best 

practices for increasing UTC as a follow-up to the very helpful manual composed by 

Raciti et al. (2006). More research is needed to provide support for professionals working 

on UTC goals throughout the United States. To these ends, qualitative data and case 

studies may be the most effective way of collecting such data and providing a list of best 

practices. Pincetl (2010) used investigative methods that were primarily qualitative, 

involving interviews, attending meetings and conducting literature reviews, which was 

also typical of other studies in this literature review. The most common factors found in 

this literature review is that coordination and collaboration are required and that “no 

agency, organization, single landowner or business has sufficient funds or land to achieve 

a city’s UTC goal" (Locke et al., 2010). 

Dwyer et al. (2003, p. 51) indicate that local managers should develop “locally 

specific strategies.” Tree planting programs are multi-faceted in that they can help a 

community reach multiple goals including sustainability, education, and pollution 

prevention (Locke et al., 2013). Programs in Los Angeles, Baltimore, Washington D.C. 

and other large cities have already been studied for successes and weaknesses to provide 

a foundation for what other communities can do (McPherson et al., 2013, Locke et al. 

2013, and Bardin, 2013). This literature review is an example of the extensive research 

that exists on the topic of the urban forest, the importance of trees in communities and the 

ecosystem services provided by trees. The ecosystem services and financial benefits of 

trees is a relatively new field but the literature on the topic is now quite thorough and 

extremely important to share and expound. Many people still do not understand the 
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profound impact one tree can make in their yard, making education and outreach 

programs extremely important in the urban forestry field.  

By researching a small set of urban forestry programs in Virginia and collecting 

their best management practices, I am adding new literature to the field that provides a 

new way of looking at how the work is being implemented to increase tree canopy 

percentages. I also look at roadblocks and explain what these communities offer in 

moving around the barriers to reaching their tree canopy goals. My analysis narrows 

down the various strategies to those that are most common or frequent that came up 

throughout the interviews. Although four sites are a very small sample size, this is the 

first study that is focused on best practices for increasing tree canopy in the Virginia 

region of the CBW. The information in this paper offers suggestions for those 

communities implementing strategies to reach urban tree canopy goals. The remaining 

chapters provide a closer look at new data collected from communities located in the 

Virginia region of the CBW. I first review the study sites selected for this research, 

provide information on the research method and analysis, and finally conclusions derived 

through qualitative analysis.  
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2. STUDY BACKGROUND  

The Chesapeake Bay Watershed includes land from various states, including New 

York, Delaware, West Virginia, Maryland, Washington, D.C. and Virginia (Error! 

Reference source not found.). This study is focused on the Virginia territory but the 

results of the study are generalizable for other communities interested in maximizing 

UTC. Through various informal conversations in 2015 with government employees 

working on urban forestry in the Chesapeake Bay Watershed, I learned that there was a 

gap in information on best management practices (BMP) for communities wanting to 

reach UTC goals. I consulted with participants at Northern Virginia Urban Forestry 

Roundtables, a gathering of government employees, non-profits, corporations and 

volunteers working on urban forestry matters, and other urban forestry conferences to 

learn if anyone knew of best management practices for increasing UTC or could 

recommend someone who did. Based on recommendations, I corresponded with Julie 

Mawhorter of the EPA’s CBP who was eager to learn more on the topic. At that time Ms. 

Mawhorter was working with the Forestry Working Group of the CBP, compiling 

strategies to help communities reach UTCGs. I also spoke with Barbara White of the 

Virginia Department of Forestry (DOF) for feedback on my project. Ms. Mawhorter and 

Ms. White helped me narrow my research focus. Barbara White recommended I 

concentrate on Virginia CBW municipalities that had completed UTC Implementation 
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Plans. The sites, Virginia Beach, Newport News, Lexington and Woodstock, had 

previously received support from the DOF, either through grant funding and other means 

(Barbara White, personal conversation, October, 2015). By completing and receiving 

approval for implementation plans, these localities had taken strategic steps to reach tree 

canopy goals. My project was of interest to Barbara White since she was also interested 

in knowing how far the sites had come since the completion of their Implementation 

Plans (Barbara White, personal conversation, October, 2015). I interviewed employees 

from the four study sites.  

 

  
Figure 1: CBW outlined in blue and four study sites in pink. 
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2.1 Study Area 
 

The four study sites provide a unique look at the diverse work being 

accomplished for increasing urban tree canopy because the range in size, location and 

demographics. The study sites include Virginia Beach (Figure 2) and Newport News 

(Figure 3), which are located are located along the coast, while Woodstock (Figure 4) and 

Lexington (Figure 5) are within the Appalachian Mountains. This provides a distinct look 

at two completely different scenarios of environment, tree species and management needs 

–the Mid-Atlantic Coastal Plain and Central Appalachian Forest regions (Error! 

Reference source not found.)(Landscope America, 2016). Despite this being a small 

study group, this research concentrates on identifying the similarities found between the 

municipalities that manage these different ecosystems. The mountain communities are 

closer to agricultural lands or richer forested areas exist nearby and are much smaller in 

size with less dense urban areas. While the coastal cities, have intensely dense urban 

settings (Figure 3) with higher populations.  
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Figure 2: Map of Virginia Beach, on ArcGIS Online with Imagery Basemap and World Forests 30M BaseVue 

2013 layer. 

 

 

 
Figure 3: Map of Newport News, on ArcGIS Online using Imagery Basemap and 30M BaseVue 2013 layer. 
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Figure 4: Map of the Town of Woodstock, on ArcGIS Online with World Forest BaseVue 2013 Layer and Street 

View Basemap. 

 

 
Figure 5: Map of the City of Lexington, on ArcGIS Online with World Forests 30M BaseVue 2013, Imagery 

Basemap. 
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To demonstrate the size, location, density, surrounding environments and treed 

aspects of each study site, I created ArcGIS maps of all the sites (Error! Reference 

source not found.) and each individual site at a larger scale. The GIS maps provide for a 

detailed look at each site using satellite imagery and other layers including a forest land 

cover layer. Unfortunately, for this study I was not able to access updated land cover data 

to show the most recent and improved tree cover. Instead, I accessed a free layer called 

World Forest 30M BaseVue 2013 Layer (ArcGIS Online), which has a variety of green 

colors to indicate different types of land cover. As of 2012, the city of Virginia Beach 

(Figure 2), located in the south eastern corner of the Commonwealth of Virginia has a 

38% tree canopy, up from 36% in 2011 (City of Virginia Beach, 2014). This coastal city 

has a population of 437,994 and an area of approximately 497 square miles (Suburban 

Stats, n.d.) and roughly three million trees (Susan French, personal communication, May 

4, 2016). The city of Newport News is just north of Virginia Beach (Figure 3). It has a 

population of 180,719 and an area split into land and water. Newport News is made up of 

70 square miles of land, 50 square miles of water. The city of Lexington, is the smallest 

city in our study with an area of 2.51 square miles and a population of 7,042 people. The 

Virginia Military Institute is located inside of Lexington and takes up quite a portion of 

the land mass of the city. Lexington is the home of the landmark Stonewall Jackson 

Memorial Cemetery, which holds the tomb of the Confederate General. This cemetery is 

also unique due to the old, large trees that are kept within the cemetery walls. This is the 

reason for which the city arborist wants to designate this cemetery as an arboretum 

(Figure 7)(Jennifer Hughes, personal communication, March 15, 2016). The town of 
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Woodstock, is less populous than Lexington, with only 5,092 persons living within the 

town border and a relatively small historic “downtown” area (Figure 6). There are 

younger street trees in this downtown portion of the town. The town has an area of 3.205 

square miles and includes some agricultural land, which skews the data slightly when 

considering urban forest canopy percentages (Error! Reference source not 

found.)(Lemuel Hancock, personal conversation, March 22, 2016). 

 

 
Figure 6: Small street trees in historic downtown Woodstock, VA 
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Figure 7: Street and cemetery trees in Lexington, VA 

 

2.2 Methods and Data Collection 
 

To collect the new data for my research project, I decided to conduct semi-

structured interviews (Cohen and Crabtree, 2006) and a follow-up data check with the 

municipal employees from the four project sites. I used twenty questions compiled over 

months of preliminary research prior to initiating the interviews. The interviews gave the 

participant the opportunity to share stories with me beyond answering the questions. The 

questions were written in a way that opened a conversation versus providing yes or no 

answers (Cohen and Crabtree, 2006). Having multiple case studies provided information 

to analyze each with comparisons and contrasts, which was a useful qualitative analysis 

technique (Yin, 2009, p. 61). During the phone interviews, I collected information to 

compose case studies to illustrate and evaluate what each city and town is doing to reach 

its UTCGs (Yin, 2009, p. 24). I also reviewed the documents from each city, including 
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UTC assessments, implementation plans, urban forest management plans and tree 

ordinances in preparation for the interviews.  

I compiled interview questions based on data from my literature review and 

discussion from workshops and conferences in 2015. The questions were approved by 

Ms. Mawhorter, Ms. White, Ms. Johnson and my thesis committee. My underlying 

purpose was to find useful information for the State and Federal Government programs 

involved. I collected names and contact information for those to be interviewed for each 

city and town through phone and email correspondence with Barbara White and Lara 

Johnson of the DOF. All interviewees met the initial assumption that they were involved 

in the urban tree canopy program or are at least familiar urban tree canopy goals and 

implementation plans.  

Before initiating contact with interviewees, I submitted my application to the 

George Mason University Institutional Review Board (IRB) through the Office of 

Research and Integrity Assurance for Human Subjects Research. The application 

included a description of the proposed research project, a sample of the first 

correspondence letter for site contacts (Appendix) requesting an interview for the 

participants of the research, the list of interview questions (Appendix) used in each 

interview, and a description of how the interviews would be conducted. My application to 

the IRB noted that the interviewee could choose to be anonymous and I explained how 

the data collected would be stored in locked files at the George Mason University 

Campus for up to five years. I also included the informed consent form (Appendix) that 

all interviewees had to sign or agree to verbally prior to the interview. In my application 
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to the IRB, I explained that all interviews would be conducted over the phone and 

recorded.  

After receiving approval from the IRB, I started reaching out to the contacts from 

each site to invite each contact to participate in the research project through phone 

interviews. I made various attempts to reach the contacts by phone and email. It was 

challenging to get responses from some contacts and it took multiple attempts before I 

was able to set an interview time. The city of Newport News has high security filters on 

their emails and emails bounced back repeatedly until I finally sent emails through a 

different email account. Phone numbers to Newport News also did not reach the intended 

contacts and I had to call various offices before I would be transferred to the correct 

department. I left voicemails for each contact requesting a time to interview them.  

Through the difficult process of trying to reach my contacts at all the sites, I 

decided that trying to do a survey would be a massive endeavor and require more leg 

work that what I would have the capacity for in this research project. My understanding 

of a survey is that the participants must be found in a manner that avoids bias, most likely 

using a tool that would pull addresses anonymously. I know that surveys must reach a 

broad audience to be able to collect enough data to create a useful analysis. To 

accomplish this, I would need to find a source for collecting such contact information 

randomly and then find funds to deliver surveys to all addresses at least twice to obtain 

sufficient responses. I feel that this would be a great next step and follow-up project ideal 

for a Ph.D. dissertation. I also feel that the data that I collected through my interviews is 

substantial and sufficient for this analysis. Through the interview responses, I was able to 
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create tables of the responses and analyze the data to find similarities and even found new 

strategies that are discussed further below.  

Before the interviews, I reviewed the documents from each city, including UTC 

assessments, implementation plans, urban forest management plans and tree ordinances. 

Interviews with representatives from each city or town were conducted during the work 

week starting after March 1, 2016. Each interview time depended on the availability of 

each individual and lasted about an hour and a half. I used the recording application 

TapeACall on my cellular phone to record all the interviews. Once I had an interviewee 

on the phone, I would inform them that I was going to start recording the call. I explained 

that the interview might take an hour and then I read through the informed consent form. 

I used the list of interview questions with each interviewee. However, on many instances 

I would also ask follow-up questions if the interviewee provided information on a topic 

that was related or also if I wanted the interviewee to provide more details. Sometimes, to 

help the interviewee answer questions, I asked additional questions not on my list or I 

would provide examples that I had heard or read about from other communities. My 

interviews were not identical and this may have resulted in some variance in answers. For 

instance, for the third interviewee, I had more experience with the interview questions 

and an understanding of the type of responses I could receive. Therefore, I had more to 

supply to the interviewee with examples and follow-up questions, helping guide them in 

answering my question. If I were to conduct another research project like this, I would 

have practiced my interview questions with non-participating individuals also familiar 

with the topic, for instance with a representative from Washington D.C. or Baltimore to 
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gain an understanding of possible answers or where I would need to be prepared to 

provide supporting comments or questions. Doing a practice round would have helped 

me decide what interview questions needed to be re-worded or given supplementary 

background.  

As a final step and to ensure that I had collected comprehensive data for this 

research I decided to send a data check to the interviewees. This provided examples to the 

interviewees, which may have spurred more complete answers to each question. I 

submitted a request to the IRB to conduct a data check with the interviewees. For this, I 

compiled the common themes in a list on a spreadsheet and included the responses for 

each site (Table 1). I submitted an amendment to my proposal to the IRB, including the 

tables and an instructional email that were sent to all participants. The IRB requested that 

I modify my tables to show only the results for an individual site so the interviewees 

would see only their responses. Once approved, I sent a request to all interviewees by 

email and followed-up with a phone call to confirm that each person had received the 

email. 

 I saw a need for revision of the results since the initial data collection method 

was an interview using interview questions, and some interviewees had not had the 

opportunity to go through the questions prior to the interview. Therefore, I felt that there 

could have been pertinent information left out during the phone interviews. This final 

data collection step allowed the interviewees to confirm and or edit my results in written 

format (Table 1). By giving the interviewees the opportunity to revise my results for each 
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common theme, I felt this would correct and add data to my analyses. This assumption 

was confirmed by the edits, including omissions and additions that all sites returned.  

From the interviews and the follow-up data check, I was able to pull examples 

that I have included in this report describing the experiences shared (Yin, 2009). 

Throughout the interviews, I made note of the stories that illustrated the strategies 

implemented by each city and town to reach their UTCGs (Yin, 2009, p. 24). Some of 

these stories are shared throughout the paper but are mainly found in the results section.  

 

Table 1: Questions and Common Themes Table 

 
 

 

2.3 Interview Participants 
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Based on recommendations from Ms. Mawhorter, Ms. White and Ms. Johnson, I 

contacted potential participants from the four study sites and received full agreement to 

participate. I also received verbal permission from all participants at the start of each 

interview. Out of the six participants, only one requested to remain anonymous. This 

anonymous interviewee, from the town of Newport News, will be referred to as 

Anonymous. All other participants agreed that their names be included in this report.  

From the city of Lexington, I interviewed the city’s part time arborist, Jennifer 

Hughes. Jennifer’s position requires only 20 hours a week and is based out of the 

Department of Public Works for the City (Personal communication, Jennifer Hughes, 

March 15, 2016). As the city arborist, she is responsible for the maintenance of public 

trees, the enforcement of the city Tree Ordinance, and provides advice to citizens about 

their trees or landscapes (Lexington, n.d.). From the town of Woodstock, Lemuel 

Hancock and Angie Clem both participated in the interview together. Lemuel is the 

Urban Designer and Neighborhood Planner and Angie Clem is the Town Manager. Both 

worked together to answer the interview questions (Woodstock, n.d.). I interviewed 

Susan French, city arborist for the city of Virginia Beach who is based out of the city’s 

Planning and Community Development (Virginia Beach, 2016). In order to protect the 

identity of the Anonymous interviewee, I will not provide any further details into their 

role in the city. Lastly, I interviewed Douglas Kennedy, the Superintendent of Landscape 

Services, based out of the Parks, Recreation & Tourism Department of the city of 

Newport News (Newport News, n.d.). It is interesting to note that participants work out 

of different departments in their cities or town.  
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2.4 Data Analysis 
 
The interviews provided narratives from which I compare and contrast strategies 

and find lessons learned for the three cities and one town in Virginia. I used inductive 

content analysis to find the most frequent and significant themes (Thomas, 2003) in the 

qualitative data collected through interviews. I also organized the information that I 

collected, creating categories for the information and placing them into tables (Elo and 

Kyngas, 2008). I also used a cross-case synthesis technique and searched for common 

themes, as described by Yin (2009, p.156). Cross-case synthesis handles each site as an 

individual case study and then by using word tables, I created uniform framework to 

display the data (Yin, 2009). For this, I created a few Excel spreadsheets that sorted the 

information transcribed from the interviews. The first spreadsheet lists all of the question 

in the first column, the names of each interviewee and their site along the top row. I 

transcribed the answers for each question in the corresponding cell. I then created another 

list following the same structure with a brief summary of each of the answers that I found 

repeated in at least more than one site. In each box, I wrote the abbreviated name of each 

site that had given that answer (Table 2). This demonstrates visually how many times that 

theme was repeated and by which sites.  

For the following analysis, I created a separate Excel spreadsheet, sorted through 

the answers and created a table of only the common themes by listing the questions in the 

top row and placing the name of each site on the left column and filling in the common 

themes mentioned for each answer (Table 3). Some questions had no repeated answers 
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and therefore in my preliminary analysis, these questions were eliminated from the 

process. These are listed below with a further possible explanation for their elimination. 

Other questions had up to five common themes listed in the answers. These are described 

further in the results section. 

In my preliminary analysis, I removed those questions that did not have answers 

or which answered another question. I also created a prioritization scale with the 

remaining questions. My prioritization was based on the answers provided in the 

interviews and the value that I determined the answers would have for increasing UTC. 

This process allowed me to reduce the amount of data and provide more succinct 

information in the summary of my findings that I will submit to the CBP and DOF. The 

few questions that I eliminated from the analysis are listed in the Eliminated Questions 

section, with a brief explanation about why I eliminated them. I used the prioritized 

questions in a secondary analysis of the data, taking a look at the strategies that the 

respondents provided and then sorting them to show the most popular answers (Table 4). 

Therefore, providing a way to emphasize the importance of these strategies. To do this 

secondary analysis, I labeled the responses with the letter “r” and the number of the 

response and placed these in the left column. The acronym for the name of each site was 

listed at the top row. I used the letter “X” to indicate which site listed that response and 

the number “0” to indicate if that response was not given. I included information from 

this secondary analysis throughout the results for each question, describing the common 

themes as “popular” or repeated by a number of sites.  
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Table 2: Preliminary analysis of common themes 
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Table 3: Common themes and strategies by states 
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Table 4: Common Theme Popularity 
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3.  RESULTS 

The results from the interviews with representatives of each site offer a glimpse at 

what strategies are most commonly found repeated throughout all the research sites. I 

refer to the answers that were repeated by more than one site as either common strategies 

or common themes. These common strategies or common themes are ideas that were 

shared repeatedly or had higher frequency in my transcriptions than the other ideas 

captured in all the interviews. The higher frequency or more used strategies or ideas 

suggest there is more value. The analysis of the answers to the interview questions draws 

out repeated strategies, barriers or ideas used by more than one site and as few as only 

two sites. Those common strategies or themes listed by all sites are prioritized and may 

be seen as important for increasing UTC due to their “popularity” or frequency. In the 

descriptions for each question, I attempt to show what common themes potentially 

correlates with UTC success, as these may be considered best practices.  

 

3.1 Common Themes/ Strategies 
 

Questions 1(Error! Reference source not found.): Since the creation of the 

implementation plan, have you seen strategies implemented for the goals listed in the 

implementation plan?  
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Table 5: Question 1 and Common Themes 

 
 

There are five common themes listed for this question and four out of the five 

were listed by all four localities (Table 5). Susan French of Virginia Beach, mentioned 

that the city distributes printed media such as their “Treeport Card”, which lays out, in a 

very attractive publication the city’s existing tree canopy, the goals and the actions taken 

in that year to increase canopy (Personal communication, May 4, 2016).  

The second strategy, automatically replacing a removed tree or placing the 

removal on a list for replacement, mentioned by all sites is a key action to maintaining 

and not losing UTC. However, the representatives from all localities all agreed that this 

was also a strategy that helps increase UTC, and provided this answer to questions two 

and three (Table 6). This demonstrates the importance of this action for communities 

trying to reach UTCGs. French noted that replacement on the same site depended on 

whether the location was appropriate for a tree; otherwise another site would be located 

(Personal communication, May 4, 2016). French also shared that Virginia Beach has 

started replacing its “poor species” including invasive trees, such as the Bradford Pear, 

stating that this will make a difference for the future of the tree canopy (Personal 

communication, May 4, 2016). Douglas Kennedy from Newport News, explained that if a 
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resident calls the city about a dead or risk tree situation, the resident will have the option 

to replace the tree through a cost share program and the city will install the tree on city 

property (Personal communication, March 4, 2016).  

The third strategy, use of grants, was typically tied to DOF grants or grants from 

other entities such, as Dominion Power for tree planting activities. In Woodstock, grants 

have been used for planting trees on public lands and in Newport News, funds from 

Dominion Power were used for “right tree, right place” plantings under utility lines 

(Angie Clem and Lemuel Hancock, personal communication, March 22, 2106, Douglas 

Kennedy, personal communication, March 4, 2016).  

The fourth strategy, looking around for tree planting places, was done in 

distinctly ways for each locality that listed it as effective. For example, in Lexington, 

which is only 2.5 square miles, Hughes describes the technique as “roving”, where she 

drives around the city looking for possible planting locations and knocks on the property 

owner’s door or leaves a note about the potential planting site (Personal communication, 

March 15, 2016). In Virginia Beach and Newport News, the larger two sites, using GIS 

makes more sense for finding sites with low canopy percentages (Susan French, personal 

communication, May 4, 2016 and Douglas Kennedy, personal communication, March 4, 

2016). The fifth strategy, tree give away events, was mentioned as an event usually 

connected with Arbor Day or done by another organization like the Master Gardeners in 

Newport News (Douglas Kennedy, personal communication, March 4, 2016) and the 

non-profit organization Friends of Live Oaks in Virginia Beach (Susan French, personal 

communication, May 4, 2016). The only site that does not currently have the capacity for 
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tree give away events is Lexington, VA (Jennifer Hughes, person communication, March 

15, 2016). 

 

Question 2 and 3 (Table 6): What practices to you find most effective in 

increasing UTC? Are the strategies or action items from the implementation plan being 

used by staff, the community or private organizations?  

 

Table 6: Questions 2 and 3 and Common Themes  

 
 

I consolidated questions two and three during the preliminary analysis since the 

responses for question three would usually be given while answering question two (Table 

6). Newport News, Lexington and Woodstock all find it most effective to physically 

search for planting places and reaching out or leaving notes for property owners to 

discuss a possible planting site (Table 6). For Newport News, Kennedy mentioned that 

while staff are out, they will take note of possible planting sites or notice if property 

owners have taken down trees. Then staff will either work with the Planning Department 

to determine if there is a requirement for planting based on the city’s “Green Space 
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Requirement” and will contact the property owner about replanting or participating in the 

cost share program (Personal communication, March 4, 2016). Whether physically 

searching around or using GIS to find potential tree planting sites, all localities mentioned 

the using GIS as a resource for education, tracking data or even applying for grants. 

(Jennifer Hughes, personal communication, March 15, 2016, Angie Clem and Lemuel 

Hancock, personal communication, March 22, 2106, Anonymous, personal 

communication, April 13, 2016, and Susan French, personal communication, May 4, 

2016).  

All participants mentioned tree replacements as one of the most effective 

strategies for increasing tree canopy (Table 6). One could argue that this strategy would 

only help keep the UTC at the same level. However, in Virginia Beach, the city is 

replacing trees such as the invasive Bradford pear. French says that this species will 

decrease canopy, understanding the Bradford pear becomes brittle and falls apart after 

approximately 30 years (Personal communication, May 4, 2016).  

A cost share or tree fund program, another common strategy, was often linked to 

tree replacement (Douglas Kennedy, personal communication, March 4, 2016, Angie 

Clem and Lemuel Hancock, Personal communication, March 22, 2015). In Woodstock 

their tree fund is call the Tribute Tree Program. This is a memorial tree program but also 

serves as a fund for residents to contribute to tree planting in the town (Angie Clem and 

Lemuel Hancock, Personal communication, March 22, 2015). Woodstock, Virginia 

Beach and Lexington conduct cyclical tree pruning as a way of increasing survivorship 

of trees and therefore increasing tree canopy cover. These three localities listed this 
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strategy as one of the effective ways of reaching UTCGS. French mentioned that this is a 

proactive program that prunes young trees in younger neighborhoods to help strengthen 

the trees structurally (Personal communication, May 4, 2016). In Virginia Beach, pruning 

used to be done only for risk trees but with increased city funding for the urban forestry 

program, this new strategy has helped increased tree canopy cover (Susan, French, 

Personal communication, May 4, 2016). Lastly, for the fact checking step, I added grant 

funds for planting trees on city property as one of the most effective methods of 

increasing UTC and all participants agreed. Seeing this strategy repeated as part of 

responses to other questions and in stories about what has worked in the municipalities, I 

felt it important to include this common theme in the results of question two and three. 

Sites with less funding, such as Woodstock and Lexington greatly depend on grant 

funding for tree planting initiatives (Angie Clem and Lemuel Hancock, personal 

communication, March 22, 2016 and Jennifer Hughes, personal communication, March 

15, 2016). 

 

Question 4 (Table 7): What aspect of your program gets the most attention from 

the public? 
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Table 7: Question 4 with Common Themes 

 
 

 For this question, there were only two answers that I found as common themes 

and only Lexington and Virginia Beach listed both strategies (Table 7). Lexington, 

Newport News, and Virginia Beach get the most attention for their volunteer events. 

Lexington, Virginia Beach and Woodstock listed educational programs as getting the 

most attention. In Lexington, Hughes explained that she gets the most participation from 

school-aged kids for a day of service (Personal communication, March 15, 2016). The 

educational program coordinated by Boxerwood Garden, a non-profit education 

organization, takes students on fieldtrips to the Chesapeake Bay as a way of linking what 

happens in the mountains to the health of the waters of the Chesapeake Bay (Jennifer 

Hughes, personal communication. March 15, 2016). Susan French explained that the 

State of the Urban Forest Report that comes out every year gets a lot of public attention 

(Susan French, personal communication, May 4, 2016). This document could be 

considered an educational program implemented by the city.  

In smaller cities and towns, such as those communities in the Virginia region of 

the CBW, funding for staff and volunteer events may not be as readily available. 

However, as is written in the Virginia Beach Management Plan (2013), the city 
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understands the importance of stakeholder and community involvement in maintaining a 

sustainable urban forest. In their plan, the city includes many strategies for involving the 

community at various levels. Conway and Bang (2014) also concluded that to meet 

canopy goals, residents are needed to plant and maintain trees on their own properties. 

Without the involvement of urban resident, UTC programs may not be successful. 

 

Question 5 (Table 8): Which are the most important partnerships in your 

community?  

 

Table 8: Question 5 with Common Themes 

 
 

This question provided interesting insight into the importance of partnerships in 

making programs such as urban forestry successful. Raciti, et al. (2006) list developing 

partnerships within and among public and private organizations as a way of finding 

solutions to the needs of municipalities working towards UTCGs. Through partnerships 

with the Garden Club, Lexington, Newport New and Virginia Beach have all found 

consistent support for the tree planting initiatives (Table 8). A key strategy for all sites is 

to have strong partnerships with other departments within the city or town, such as Public 



45 

 

Utilities, including Public Works/Utilities or Water Works. In Lexington, Hughes 

discussed the fact that she would not be able to do her job without the strong partnership 

with the construction team in the Public Works Department, who she has trained to plant 

and maintain trees properly (Personal Communication, March 15, 2016). Likewise, in 

Woodstock, Lemuel Hancock works closely Public Works Department for the installation 

of stormwater best management practices, which includes tree planting (Personal 

communication, March 22, 2016). Another common theme repeated throughout all 

interviewees, was the partnership with other non-profit organizations or groups on 

“greening” or planting projects, such as Tree Boards or Tree Commissions. In Virginia 

Beach, a non-profit organization called Friends of Live Oaks has a small budget for 

reforestation of private property and every year gives away hundreds of trees to residents 

(Susan French, personal communication, May 4, 2016). All sites listed working in public-

private partnerships with entities such as local universities, large private corporations or 

small property owners increase tree planting and beautification in the municipality. In 

Woodstock, for example, there are various public-private partnerships for the creation of 

pocket parks to replace an empty lot (Angie Clem and Lemuel Hancock, Personal 

Communication, March 22, 2016). In Lexington, the town arborist works with volunteers 

from Virginia Military Institute to plant more trees on the city property, and also 

throughout the large campus (Jennifer Hughes, personal communication, March 15, 

2016). All participants mentioned the important partnership with the DOF for grants and 

support through recognition and information provided by the state (Table 8) (Angie Clem 

and Lemuel Hancock, personal communication, March 22, 2016). 
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Question 7 (Table 9): What are the methods for increasing collaboration with 

stakeholders and other parties?  

 

Table 9: Question 7 and Common Themes 

 
 

There were only two common themes listed as a response to this question, 

including; participating in non-profits involved with urban forestry and communicating 

face to face/building relationships (Table 9). Newport News has the Green Foundation 

and Virginia Beach has Friends of Live Oaks (Douglas Kennedy, personal 

communication, March 4, 2016 and Susan French, personal communication, May 4, 

2016). In Newport News for example, staff from the city participate on the Green 

Foundation to provide support for their efforts to increase green spaces in the city 

(Douglas Kennedy, personal communication, March 4, 2016). Staff will provide the 

Green Foundation advice for proper landscaping techniques or give a status on the health 

of the trees of parcels that the Green Foundation is considering purchasing to maintain as 
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green space (Douglas Kennedy, personal communication, March 4, 2016). This may be a 

question worth asking in a follow-up questionnaire to allow more time for the participant 

to think of ideas. Involving stakeholders was a common theme found in my literature 

review. I found that despite the extra effort and work it takes to involve diverse 

stakeholders, it is worth one’s time to do so (Merse et al., 2008 and Jones et al., 2005). 

By involving stakeholders in urban forestry programs and gaining from the skillset and 

vision of these professionals, the program may grow and reach priority areas. There is a 

similarity with the responses to this question and the responses for the question pertaining 

to partnerships. It was interesting to note here that the smaller sites, Woodstock and 

Lexington, originally listed communicating face to face/building relationship as a method 

for increasing collaboration and Virginia Beach and Newport News, the larger sites, 

responded with participating in non-profits as their preferred method. However, this 

changed with the data check follow-up step and both Newport New and Virginia Beach 

both also added the strategy of communicating face to face/building relationship (Table 

9). One explanation for this could be that the interviewees from the larger cities may not 

have thought of this form of increasing collaboration with stakeholders as a possible 

answer but when they saw it as a possibility in the results provided during the data check, 

they recalled that they also use this method.   

 

Question 8 (Error! Reference source not found.): What tool or strategy have 

you used to increase communication or outreach/education in the community?  

 



48 

 

Table 10: Question 8 and Common Themes 

 
 

There were three responses, including using printed media, speaking one-on-one 

with businesses and homeowners and using social media sites like Twitter or Facebook 

(Error! Reference source not found.). Virginia Beach created a very attractive, easy to 

read State of the Urban Forest, including a “Treeport Card” handout that describes the 

work being done to increase the UTC in the city (Susan French, personal communication, 

May 4, 2016). In Newport News, the Bay Star program, which is an outreach and 

education program in collaboration with the regional public utilities, uses educational 

flyers and a pledge to educate designated sections of the community about reducing 

runoff and pollution into the Chesapeake Bay (Anonymous, personal communication, 

April 13, 2016). Residents can agree on the pledge, if it is appropriate to do so on their 

property, to plant a tree as a way of reducing pollution and decreasing runoff 

(Anonymous, personal communication, April 13, 2016). This program creates a venue to 

educate the community and also encourage participation in improving the local 

environment. All sites checked off on the common theme of speaking one-on-one with 



49 

 

businesses and homeowners for increasing education and outreach to the community. All 

sites, except Virginia Beach use social media for this purpose as well.  

 

Question 10 and 11 (Table 11): If there is already a protective tree ordinance or if 

it is in the process of approval, how does the city enforce or plan to enforce its tree 

ordinance? Do you feel there is enough capacity to enforce such an ordinance?  

 

Table 11: Question 10 and 11 and Common Themes 

 
 

These two questions were joined because many of the participants provided 

answers to both questions simultaneously (Table 11). The intention with this question 

was to pull information from the respondents on whether their protective tree ordinance 

was effective and if the municipalities required further resources to be able to enforce 

such an ordinance. Newport News and Virginia Beach have regulations in the Planning 

Departments that protect city trees and also require a certain amount of green space on 
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commercial properties within the city (Susan French, personal communication, May 4, 

2016 and Anonymous, personal communication, April 13, 2016). French explained that 

due to the proximity to the Chesapeake Bay, there are many areas of the city protected by 

the Chesapeake Bay Preservation Areas (Personal communication, May 4, 2016). In these 

areas, homeowners may not remove a tree without permission from the city (Susan 

French, personal communication, May 4, 2016). The Chesapeake Bay Preservation Areas 

are those land areas that may impact water most directly (Department of Environmental 

Quality, n.d.). In both Virginia Beach and Newport News, there are planting requirements 

for any development or commercial sites (Susan French, personal communication, May 

4, 2016 and Anonymous, personal communication, April 13, 2016) In these cases, the 

people working on urban forestry partner with the Planning Departments to ensure trees 

are replaced and green spaces are kept and maintained properly (Susan French, personal 

communication, May 4, 2016 and Anonymous, personal communication, April 13, 2016). 

In Woodstock, no protective tree ordinance exists. The town prefers to use the “carrot 

over the stick” and finds that they do not have enough staff to be able to enforce such a 

policy if one were implemented (Angie Clem and Lemuel Hancock, personal 

communication, March 22, 2016). In Lexington, the residents may inquire and receive 

recommendations from the city's part-time arborist to plant trees on their property. With 

the support of the Public Works Department's tree planting efforts that the city has been 

able to slowly increase its tree canopy cover (Jennifer Hughes, personal communication, 

March 15, 2016). Despite Virginia Beach receiving increased funding for the urban 

forestry program, it is still one of the three sites that checked off limited staff and would 
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not be able to enforce such an ordinance. Not being able to enforce the protective tree 

ordinance due to limited staff may continue to be a common factor in UTC decrease 

through the CBW and further research into how to support municipalities in this effort is 

greatly needed. 

  

Question 12 (Table 12): How has the city encouraged tree planting on private 

property other than providing low cost trees? Has this been successful?  

 

Table 12: Question 12 and Common Themes 

 
 

I asked this question, because we know, through existing UTC assessments, that 

most possible or preferable tree planting locations are on private or commercial property 

(Kimball et al., 2014). There were four responses commonly found, two of which are 

implemented by all the sites (Table 12). Using Arbor Day Celebrations and education are 

both popular strategies that respondents mentioned encouraged homeowners to plant on 

their property. Virginia Beach and Newport News provided two other common 

responses, including site requirements and tree giveaways (Table 12). The tree giveaways 

mentioned by these two sites are conducted in collaboration with non-profit groups, such 
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as Master Gardeners, who assist in the giveaways by providing trees (Susan French, 

personal communication, May 4, 2016 and Douglas Kennedy, personal communication, 

March 4, 2016). In Virginia Beach, this effort is partially funded by the city (Susan 

French, personal communication, May 4, 2016). In Lexington, Hughes spends 25% of her 

time speaking with homeowners and conducting a site assessment and encouraging 

residents to plant trees to increase diversity in the city (Personal communication, March 

15, 2016). Education is a strategy used by all sites as a way of encouraging planting on 

private property (Table 12). Through programs from the Friends of Live Oaks and giving 

talks at neighborhood events, schools or at organization events, such as the Garden Club, 

Virginia Beach increases knowledge about the benefits of trees (Susan French, personal 

communication, May 4, 2016). Woodstock uses a brochure on planting the “right tree in 

the right place” that the city gives out to the community, and additionally send out blasts 

in their social media about the benefits of trees (Angie Clem and Lemuel Hancock, 

personal communication, March 22, 2016). 

 

Question 13 (Table 13): Do you feel that the city has the capacity to continue the 

work to manage trees (including providing maintenance for existing and new plantings)?  
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Table 13: Question 13 and Common Themes 

 
 

By asking this question, I was looking for possible areas in which these sites 

might need support. It was encouraging to hear that two out of the four sites feel that they 

do have the capacity to manage current and future tree canopy (Table 13). This shows the 

support that Virginia Beach and Woodstock receive from their governing body for the 

urban forestry program. Lexington and Newport News both responded in similar fashion 

that there was not enough time dedicated to the task (Table 13). For instance, in 

Lexington, Jennifer Hughes’s position as town arborist is only part time, for which she 

says it not enough time to do everything she needs to do (Personal communication, 

March 15, 2016). However, Hughes mentioned that the city could not have accomplished 

everything that they have already done without the support of grants and partnerships that 

the city has with other organizations (Personal communication, March 15, 2016). In 

Newport News, three of the five members of the team that work on city trees are pulled 

away every year for an extended period of time to work on the city’s holiday lights and 

decorations (Douglas Kennedy, personal communication, March 4, 2016). This keeps the 

team from being to accomplish everything that they could. The city has 18,000,000 trees 
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and only five people to maintain them (Douglas Kennedy, personal communication, 

March 4, 2016). This question attempts to look at and extract the possible barriers 

municipalities are facing when trying to achieve their UTCGs. 

 

Question 15 (Table 14): How effective do you think the coupon system is, whereby 

residents get a discount on purchases for trees? Does the city use this program? If not, 

what else does the city do to encourage tree planting?  

 

Table 14: Question 15 and Common Themes 

 
 

 

I learned about the coupon or voucher programs used in the city of Takoma Park, 

Maryland as a successful way of getting residents to plant trees in their yards (Urban 

Forestry Roundtable, personal communication, 2015 and Chesapeake Bay Program, 

2015). However, none of the research sites use this method, although all had heard of its 

use. All participants had an interest in trying the vouchers for reduced price trees from 



55 

 

local nurseries however with some reservations. Hughes mentioned that she would like to 

partner with local nurseries but that she does not have enough man hours to coordinate 

such an effort (Personal communication, March 15, 2016). Susan French, from Virginia 

Beach has spoken to with a local nursery about doing the coupon system but did not get 

buy-in and also admits that she does not believe it would work. French also said that 

many of the local nurseries are quite pricey (Susan French, personal communication, May 

4, 2016). Newport News and Woodstock listed their cost share program as successful at 

getting more city trees in the ground. Virginia Beach, Newport News and Woodstock 

listed their Adopt-A-Tree programs as alternatives for the coupon system (Table 14). 

Both of these alternatives are strong options for the municipalities to continue or 

incorporate. More research is needed on whether this system is an effective strategy for 

increasing UTC, along with how to implement the coupon system and build the 

partnerships for making such a venture advantageous.  

 

Question 16 (Table 15): How is the program reaching priority areas or priority 

groups?  

 

Table 15: Question 16 and Common Themes 
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The UTC assessments and the use of GIS are key in helping the sites understand 

where the high priority sites are located within their municipalities. The UTC 

assessments and GIS provide a way to identify, visually with maps and with analytical 

reports, those areas with the lowest tree canopy. This information helps the municipalities 

plan accordingly using a variety of methods (Angie Clem and Lemuel Hancock, personal 

communication, March 22, 2016). I used this questions as a means of finding successful 

strategies of increasing UTC in perhaps the more challenging sites. Grants provided by 

the DOF have been key at helping these sites plant trees in these priority areas (Table 6). 

Virginia Beach, through a grant, has been able to reach priority areas with an educational 

program with 4th graders in elementary schools in areas with the lowest tree canopy in 

comparison to the rest of the city (Susan French, personal communication, May 4, 2016). 

For three years, Virginia Beach has been able to use a DOF grant to continue working 

with 4th graders and teachers in these schools to continue education on the benefits of 

trees (Susan French, personal communication, May 4, 2016). Through this program, the 

children are involved in the assessment of the tree canopy on the school property, 

examining the number of trees, species of trees and location of trees (Susan French, 

personal communication, May 4, 2016). The grant has also helped with tree planting on 

the schools’ property (Susan French, personal communication, May 4, 2016). In 

Woodstock, the town is conducting an evaluation of the trees at a neighborhood level to 

find out the need in those areas and fortunately, the town has allocated funds to plant in 

these priority locations (Angie Clem and Lemuel Hancock, personal communication, 
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March 22, 2016). All sites agreed that the best ways to reach priority areas are through 

education and involvement of students and using tree canopy assessments or GIS (Table 

15). All municipalities except Lexington listed targeting tree planting projects to areas 

with low tree canopy percent cover as a strategy (Table 15). By using GIS to find the 

priority areas where UTC is lowest, these municipalities are making huge improvements 

in historically disadvantaged or poorly planned neighborhoods that previously did not 

have or had too few trees (Susan French, personal communication, May 4, 2016, Angie 

Clem and Lemuel Hancock, personal communication, March 22, 2016). The most 

popular strategies were education and use of GIS for reaching priority sites. 

 

Question 17 (Table 16): What are you seeing are the largest barriers to reaching 

your goals? How have you overcome previous barriers to reaching your goal?  

 

Table 16: Question 17 and Common Themes 

 
 

By asking this question, I hoped to gather information that might be useful for the 

DOF to use in future plans to support the municipalities in Virginia. This question, based 
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on the responses, was most pertinent to the larger cities in this research project, as 

Woodstock and Lexington only listed one of the four common themes (Table 16). In 

referring to the policies or perspectives or directors not prioritizing tree canopy work, 

Hancock made it clear that this barrier came from the state’s restriction due to the Dillon 

Rule in Virginia that says the town cannot create a protective tree ordinance (Lemuel 

Hancock, personal communication, October 13, 2016). Anonymous from Newport News 

indicated that the current head of the city was not as supportive of the urban forestry 

program as his predecessor and felt therefore that the program was not prioritized and not 

as strong as it once was (Anonymous, personal communication, April 13, 2016). 

Anonymous said that staff are being directed towards other tasks and resources are not 

being put towards increasing UTC and therefore the program is stuck (Anonymous, 

personal communication, April 13, 2016). This is similar to Douglas Kennedy’s account 

that staff are used for other yearly holiday events (Personal communication, March 4, 

2016). However, I received contradictory information from Anonymous and Kennedy 

about their city being committed to the UTC goals. While Anonymous said that they city 

did not prioritize the urban forestry program, Kennedy said that city recognizes the value 

of trees and therefore has a dedicated tree crew (Douglas Kennedy, personal 

communication, March 4, 2016). Another barrier in Newport News, is removal of 

forested areas for the sake of commercial development (Douglas Kennedy, personal 

communication, March 4, 2016). However, Kennedy did list quite few activities in the 

city that may help counteract this lack of support from the governing body. For example, 

there are programs offered by the Cooperative Extension Services and Master Gardeners 
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to train residents on the proper pruning and maintenance of trees (Douglas Kennedy, 

personal communication, March 4, 2016). There are also partnerships with the Parks and 

Rec Department and the Water Works Department to work with volunteers, such as 

scouts to plant trees in the city (Douglas Kennedy, personal communication, March 4, 

2016). The other common issue in Virginia Beach and Newport News included 

developers or residents moving into the city without considering local policies and 

illegally cut down the trees (Table 16). To this both also said that staff need to be 

watching out on the ground for disturbances to make sure that there is follow-up in case 

trees are removed so that replacements can be planned (Table 16). Kennedy indicated 

that usually his team is on the ground watching out for any such disturbance and property 

owners will be notified about the violation on the city policy and will be required to 

replant or pay for the new tree installation (Personal communication, March 4, 2016).  

 

Question 18 (Table 17): Does the city use urban storm water management 

programs as a funding /staff source for teaming up to meet tree planting goals?  

 

Table 17: Question 18 and Common Themes 
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All the sites described strong partnerships with the Department of Public Works 

for sharing tree planting funds and staff support to help meet UTC goals (Table 17). In 

Lexington, for instance, Hughes works hand in hand with the Public Works Department 

to accomplish the many tasks required of her, including installation of city trees (Personal 

communication, March 15, 2016). She also mentioned that due to the fact that the 

Department of Public Works knows the details about the utility lines through the city, she 

depends on them to ensure that trees are being planted in the correct locations (Jennifer 

Hughes, Personal communication, March 15, 2016). Susan French said that they receive 

interdepartmental funding from Public Works for tree planting efforts (Personal 

communication, May 4, 2016). French also mentioned that the city is required to work 

towards reaching TMDL goals and would like to see tree planting credits going towards 

these goals as a way of increasing support for the urban forestry initiative (Personal 

communication, May 4, 2016). In Woodstock, Lemuel Hancock trains other departments 

on how to identify and manage storm water issues and has implemented a bio-swale pilot 

project in the town. He walked the construction department through the project to help 

educate staff about the purpose of this project and perhaps increase interest (Angie Clem 

and Lemuel Hancock, personal communication, March 22, 2016). 

 

3.2 Eliminated Questions 
 

Out of the 20 questions used in the interviews, I eliminated four questions, 

Questions #6, #9, #14 and # 19 from the analysis and consolidated questions #2 and #3, 

and also #10 and #11. I consolidated these two sets of questions due to the strong 
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similarity in the question and answers. During the interview, the interviewee tended to 

provide a similar answer or answered the follow-up question, during their response to the 

first question. The reasons for eliminating certain questions are described under each 

question below.  

Question 6: Is there a champion in your community? If so, how is this person 

engaged? By asking this question, I was interested in learning if there were any best 

practices that a municipality found helped encourage and coordinate efforts with engaged 

citizens or champions. Merse et al. (2009) found in their case study that successful results 

may be achieved if community leaders are identified and supported. Unfortunately, 

through my interviews I did not find such strategies or any common themes in response 

to this question and therefore decided to eliminate it from the analysis.  

For this question, the majority of respondents mentioned another organization or 

would list people from organizations that are considered a partner of the locality. I placed 

their answers to this questions in the question pertaining to partnerships. By asking this 

question, I was interested in finding information about how one or a few individuals 

participated in helping or perhaps leading the localities increase their UTC. The majority 

of answers led me to believe that partners like the Garden Club or a non-profit 

organization were the champions for the effort instead of individuals. These responses 

provide evidence to support the need for strong partnerships in UTC programs, which is a 

common strategy repeated throughout my literature review, personal communications and 

interviews. However, in Woodstock, a woman who retired from the United States Forest 

Services and lives in Woodstock is considered the town’s champion by the participants. 
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She provides information, support and is a strong voice in the community for the program 

(Angie Clem and Lemuel Hancock, personal communication, March 22, 2016) 

Question 9: What social marketing tools are being used to reach out to the 

community? If none, is this something you feel you need and would be interested in 

learning what other communities are doing? In the interview, it appeared that the 

respondents assumed I was referring to social media tools and most mentioned the use of 

Facebook or Twitter. Some responded said that they used these tools to post information 

but did not find them to be super useful or have not received much response (Lexington, 

Woodstock). If I were to do this interview again, I would provide further explanation to 

what social marketing means and be prepared to provide an example of how it could be 

used. By providing a definition of social marketing such as: Doug McKenzie-Mohr’s 

community-based social marketing is grounded on “research in the social sciences that 

demonstrates that behavior change is most effectively achieved through initiatives 

delivered at the community level, which focus on removing barriers to an activity while 

simultaneously enhancing the activity’s benefits” (Learning for Sustainability, 2016). On 

the other hand, perhaps this is not a question for municipalities but instead something for 

the state or the CBP to consider looking into for providing educational and social 

marketing tools for municipalities. The CBP mentions creating social marketing 

initiatives as one of their recommended future management strategies along with many 

other outreach and education to “broaden community engagement” (CBP, 2015).  

There was mention of a program in Newport News by Anonymous about an 

initiative called Bay Star Home -a sustainability pledge program implemented in 



63 

 

collaboration with Newport News Waterworks (NNW), which is a regional water 

authority (Newport News Green, n.d.). NNW wants to make people more aware of runoff 

and help people understand what is needed to reduce nutrient loads. Through short 

surveys, the program identified three neighborhoods that they could educate through 

flyers and mailers where residents could opt into an agreement with Water Works to do 

various things to improve water quality, including utilize fertilizer in a more sustainable 

way, not spray everything, be mindful of where you place things, clean up after your dog, 

properly dispose of cigarette butts and cleanup the yard. The city piggy-backed on the 

stormwater management program through NNW to include planting trees as an option to 

help reduce stormwater. This program helped increase education on how trees would 

benefit individuals financially and health wise (Personal communication, Anonymous, 

April 13, 2016). Programs like these, targeted at a specific audience is a possible social 

marketing tool. However, most localities do not have the capacity within their 

departments to implement such outreach campaigns. 

Question 14:  Do you have a user-friendly tracking method for tracking canopy 

losses (such as trees removed) and tree gains (such as individual trees planted)? I 

included this question in the interview because I was interested in learning whether 

localities had similar methods or perhaps, advanced methods for collecting such data that 

might be useful to share with other communities as an effective strategy. Two sites, 

Woodstock and Newport News use GIS in some way to track trees. Lexington, Virginia 

Beach and Newport News log and report all work completed for tree maintenance, 

removal and planting whether on an Excel Spreadsheet (Lexington) or through work 
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order logs (Newport News). I removed this question from the analysis, although there 

were common themes, because I determined that there was little to no value for other 

communities. There is new software, for example Tree Plotter, produced by Plan-It-Geo, 

used by Washington D.C. and other states and counties throughout the United States that 

uses GIS, links work orders, photography and has the capability of including detailed 

information about each tree (Personal communication, MWCOG, June 28, 2016). I hoped 

to find the localities using similar programs. However, such software is costly and for 

small municipalities, the cost alone is prohibitive. This might be a topic that the CBP or 

the DOF could consider looking into further to provide support for localities.  
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4. DISCUSSION 

By interviewing representatives from four localities in the Virginia region of the 

Chesapeake Bay, I identified strategies commonly used within these communities to 

increase UTC and the barriers that keep them from being most effective. My findings 

show what works and what is most popular in the study sites, which may be applicable to 

other cities and towns, throughout the U.S. There are multiple strategies mentioned 

throughout the interview questions, which I summarize below. The question that asked 

specifically about most effective strategies pulled five common themes: physically 

searching for planting places and reaching out to property owners; replace removed trees 

in location or in an alternative location; tree fund programs; cyclical tree pruning; and use 

of grants. The latter I added to the list because of the number of times grants were 

mentioned throughout all the interviews. There were other common strategies provided as 

answers to other questions and mentioned repeatedly by interviewees, which include: 

partnerships; one-on-one conversations; education; GIS/UTC Assessments; and tree 

giveaway programs. These strategies may be more effective if the barriers found through 

this study were remedied or reduced to allow for municipal staff to implement these most 

effective strategies.  
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4.1 Factors Influencing Ability to Meet Goal 
 

A factor that one must consider in striving for goals and something I found 

motivating in doing this research was the interest, knowledge and passion that the 

interview participants had for their work. Whether recently employed or having spent the 

greater portion of their career working for the municipality, the participants shared a 

sense of pride and strong personal interest in the urban forestry program. The participants 

confidently and proudly shared important information tree plantings, educational 

programs, the interdepartmental partnerships and the partnerships created with non-

profits and corporate groups that make increasing UTC possible. Perhaps the greatest 

difference between the participants was that they worked out of different departments 

within the municipalities. This may have an impact on the focus of the urban forestry 

work, along with the support felt from the governing body. Most interviewees shared 

stories that provided a sense of excitement and zeal about the work, except Anonymous 

who expressed that the work was not a priority for the directors and seemed rather 

disillusioned. For example, the one-on-one conversations that the Lexington arborist 

described as being a large source of tree planting potential and the appreciation she 

receives for that effort. From my own experience, working with volunteers planting trees 

and shrubs, the feeling of accomplishment that is felt by all is palpable. I heard the same 

sense of accomplishment in the voices of the participants.  

Professionals in many communities are doing dedicated and zealous work on the 

ground, leveraging grants, partnerships and collaboration from citizens to reach urban 

tree canopy goals. I found that the inter-departmental cooperation inside the 



67 

 

municipalities was a key factor in successful work. All interviewees spoke in a positive 

tone about the partnerships and support received, whether monetary or staff time, from 

other municipal departments. Partnerships with non-profits and also private-public 

partnerships stood out as very important for the success of the urban forestry programs.  

It was interesting to find that three of the four sites will physically search for 

planting sites and notify property owners about the possible planting opportunities. This 

one-on-one interaction takes the work on increasing UTC to a personal level. By taking 

this action, municipal employees have the opportunity to educate citizens on why 

planting a tree in that space may provide multiple benefits. Many times, searching for 

planting sites will be done in partnership with another department or entity. GIS is used 

to find possible planting locations and in many situations both methods are tied together. 

The GIS maps provide the overall UTC percentages of the localities, while the physically 

searching on the ground allow staff to pinpoint preferable planting locations. Some 

localities do not have their own GIS services and need to hire out, as Woodstock 

previously had to do with the use of grant funds. In Lexington, Jennifer Hughes depends 

on the Department of Public Works to inform her on where there are existing 

underground utilities or where there may be future developments (Jennifer Hughes, 

personal communication, March 15, 2016). Without this knowledge, she may plant a tree 

in a place where it would within a few years it would need to be removed.  

It is important to point out that the strategy to have one-on-one conversations 

came up as the answer for a few interview questions, including the question on 

communication tools, on increasing collaboration with stakeholders, and also for finding 
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possible tree planting locations. This demonstrates how important it is for staff to be on 

the ground in their communities, participating at events, and visiting neighborhoods to 

ensure one-on-one communication with residents and property owners. Unfortunately, 

but not surprising, the common barrier that there is not enough staff to accomplish the 

work did come up in answers to multiple interview questions. This barrier will be 

discussed in the barriers section below. However, perhaps not a new finding, it is an 

important piece discovered in this work since this may provide a focus for the supporting 

bodies in offering new ways to nurture these sites.  

 

Role of funding/partnership  
The results presented here suggest the importance of grant funding for multiple 

purposes throughout all of my study sites, this suggests an incredible importance. My 

interviewees mentioned the use of grants as part of the answers for various questions 

during the interviews. All the localities used grants from the state to complete their urban 

forestry implementation plans. Grants from the DOF are currently used for urban forestry 

educational programs in elementary school in Virginia Beach. The use of grant funding 

for this purpose suggests that despite the city’s increased funding for their program, it is 

still not enough for outreach and education (Susan French, personal communication, May 

4, 2016). Woodstock received a grant from the state for GIS support and tree planting, 

demonstrating that this small town has minimal funds for such important activities or that 

the municipality does not have a dedicated tree planting budget. Newport News has 

received grant funding through a public-private partnership for “right tree in the right 
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place” demonstration plantings in priority areas under utility lines from Dominion Power 

(Douglas Kennedy, personal communication, March 4, 2016).  

Grants are the key to helping the research community staff make strides towards 

increased UTC. I found through this study that the larger sites, Virginia Beach and 

Newport News, have more funding and therefore staff and programs than the two smaller 

sites, yet still depend on DOF and private grants. However, it is interesting to see the 

dependence of all the localities on grants to implement tree planting projects, education 

initiatives, and other strategies. For example, Newport News created an outdoor garden 

and classroom space, installing trees and other plants through funding from CSX 

Transportation (a regional train corporation) and Dominion Power. Likewise, Woodstock 

mentions doing a large planting, possible through a DOF grant. It is interesting to note 

the dependence on grants. Without grants, municipalities may not have the capacity to 

implement special projects, such as curriculum work in the public schools and large tree 

installations for example. It would be helpful to know whether the communities would 

have the capacity to increase UTC if they did not have state or private grants. Also, how 

much are they relying on grants to get the work done? More research is needed to make a 

stronger argument for this and another analysis of the existing data along with budgets for 

each locality. This would be imperative for a future study on the matter.   

A common strategy for increasing effectiveness of any program working in 

natural resource management is strong partnerships. In the document Chesapeake Urban 

and Community Tree Canopy Management Strategy, the authors listed partnerships as the 

top strategy for reaching UTCGs (CBP, 2015). The staff of Mayor Antonio Villaraigosa, 
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who started the MillionTreesLA program, found that by creating private-public 

partnerships, including various governmental agencies and environmental organizations, 

the program was able to depend on their existing programs to plant the majority of their 

trees (Pincetl, 2010). All interview participants in my research described stories about 

how partnerships have helped them in achieving different goals of their programs, 

including increasing volunteer participation, finding funding, creating new initiatives 

such as tree giveaways, or simply helping with education and outreach. Respondents in 

Virginia Beach and Newport News mentioned partnerships with the Tree Stewards and/or 

Master Gardeners as important for their work on tree canopy, and other key partnerships 

with large corporations and non-profits.  

In their study, Locke et al. (2013) found that there were various agencies with 

interest in increasing UTC but there was a lack of coordination between agencies. The 

study conducted a couple of sets of meetings and surveys to collect data from 

governmental agencies and non-governmental organizations about the variables to 

consider in the tree planting program (Locke et al., 2013). The survey not only gave 

everyone a helpful prioritization tool but it helped identify the common grounds and 

opportunities for cooperation between the agencies and organizations (Locke et al., 

2013). The survey also helped recognize other agencies that were indirectly involved and 

may therefore provide resources or support (Locke et al., 2013). The strong partnerships 

mentioned here are a great example of what works but it would be beneficial to include a 

similar survey, as mentioned in the study as a follow-up study for those municipalities in 

the Chesapeake Bay Watershed. 
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I found that successful partnerships with regional and within local agencies 

created a network of resources and support that the interviewees noted as an important 

strategy. All sites recognized the private-public partnerships, their partnerships with other 

departments in their municipalities and the partnership with the state as important (Table 

8). It would be useful for these municipalities to look further into these partnerships, 

especially within interdepartmental relationships, to find further support for the urban 

forestry work. 

 

Incentives and Outreach/Education 
Another common strategy found in the literature review and also listed as a 

common theme from my interviews is the use of a cost share program, which creates an 

easy way for residents to support tree installations. Cost share programs provide residents 

the opportunity to purchase trees at a lower price when the municipality either provides a 

coupon to be used at a nursery or the resident donates funds to the municipality or non-

profit to share in paying for the price of the tree(s). When municipalities provide a cost 

share program, Merse et al. (2009) found in their case study, that successful results may 

be achieved if citizens are willing to bare a portion of the cost. Three sites, Newport 

News, Virginia Beach and Woodstock responded saying that one of the most effective 

strategies are cost share programs at increasing UTC. However, none of the localities use 

the coupon system for various reasons and it was surprising to learn that the reason is that 

it would be too expensive or that, as Susan French of Virginia Beach said, “it would not 

work” (Susan French, personal communication, May 4,2016). Lexington currently does 
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not have either a cost share or coupon a program. However, in the interview, Jennifer 

Hughes agreed that she would like to offer the coupon system or a tree fund as incentive 

for residents (Jennifer Hughes, personal communication, March 15, 2016). All sites 

except Lexington offer a tree fund program where citizens can donate to tree planting or 

for planting a memorial tree. Virginia Beach, Newport News and Woodstock have found 

this to be successful strategy for increasing the amount of trees in the ground. In 

Lexington, Jennifer Hughes would like to do such incentive programs but faces the 

limitations of her part-time position (Jennifer Hughes, personal communication, March 

15, 2016). Newport News was able to do a cost share program through grant that the city 

received from Dominion Power (Douglas Kennedy, personal communication, March 4, 

2016).  

Based on conversations in the urban forestry community, a large factor that 

determines participation and desire to keep and maintain urban trees depends on a 

citizen’s perspective and knowledge about trees and their care (Northern Virginia Urban 

Forestry Roundtable, personal communication, February 20, 2014). Using printed 

materials for education and outreach was one of the five strategies listed as a common 

theme. However, the use of printed materials as a tool to increase communication, 

outreach and education was only listed by Newport News and Virginia Beach. This 

suggests that there may not be as much value in written material for smaller 

municipalities and instead, smaller municipalities would consider social media or 

speaking to the public through community programs or in one-on-one conversations as 

more effective.  
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Finding the same strategies in the results of my research as those in existing 

literature, demonstrates the potential effectiveness of these commonly found strategies. 

Some of the strategies found in this research are not surprising. For example, Arbor Day 

events or volunteer activities for tree planting was a common theme throughout all sites 

as a means of increasing UTC. Lexington finds volunteers through the students of the 

Virginia Military Institute (Jennifer Hughes, personal communication, March 15, 2016). 

In Newport News, volunteers from corporations support efforts to beautify the city. 

Newport News also finds support in the Master Gardeners and Tree Stewards of the city 

(Douglas Kennedy, personal communication, March 4, 2016). The programs in 

Washington D.C., Baltimore City and New York City, incorporate volunteers, sometimes 

trained in tree maintenance, to plant or support the post planting maintenance program 

(TreeBaltimore, n.d. and CaseyTrees, n.d.). Working with volunteers, may take a lot of 

preparatory and supervisory work for municipal employees, but it also provides a huge 

source of labor and potentially, the capacity to plant hundreds of trees in one day. 

Burcham’s (2009) study found that tree planting programs should have formalized 

methods for managing volunteers. In Lexington, Newport News and Virginia Beach, 

volunteers work with the municipalities to help plant, restore sites, and/or maintain trees, 

even if it is simply to communicate with municipal staff that a tree needs pruning 

(Douglas Kennedy, personal communication, March 4, 2016).  

In Newport News, Lexington and Woodstock staff will personally reach out to 

individual residents or business owners through one-on-one conversations or through 

written messages to inquire about the possibility of planting trees on their property (Table 



74 

 

6). In my literature review, I found one study that supported reaching out to or contacting 

citizens for inclusion into tree planting programs (Conway and Bang, 2013). Conway and 

Bang (2013) challenge whether it would be more helpful to know which residents would 

be unwilling to partner with a tree planting program so that efforts may be arranged to 

broaden participation and increase success. To do so, municipalities would most likely 

need to conduct surveys. This is a strategy that may provide new information for 

municipalities considering potential planting sites for increasing canopy cover. It would 

also be important to consider the size of the community and if this factors in different 

types of communication methods for larger sites versus smaller localities. For instance, 

instance in Lexington, the arborist will simply drive by a site, stop at a resident’s home, 

knock on the door and talk to the resident about the possible planting location or leave a 

note on the door (Jennifer Hughes, personal communication, March 15, 2016). This may 

not be feasible in a large city like Virginia Beach. In the larger locals, it may be more 

feasible to use GIS to find the potential planting sites and then survey the landowners in 

those areas. Again, this work and the outreach required to make it effective, would 

potentially entail more staff and funding. 

 

Policy Implications/Ordinances  
Do local ordinances work? Tree ordinances in Virginia may not even be possible 

since most municipalities in the state cannot create protective ordinances due to the 

Dillon Rule. When a municipality like Woodstock feels limited to create a protective tree 

ordinance due to the Dillon Rule, there must be missing information on how a small town 
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can protect its trees. This is a new piece of information that was not included as part of 

this research and would require further data to find an explanation. However, from my 

interviews, I was able to determine that sites like Newport News and Virginia Beach use 

site requirements and the city of Lexington’s arborist, actively enforces the city’s tree 

ordinance, there are ways around the Dillon Rule restrictions that should be shared with 

those localities interested in increasing UTC.  

In Newport News, where the city has a design requirement called the “green space 

requirement” the municipal staff make sure that where a property owner illegally 

removes a street trees, staff will contact the property owner about replacing it and if 

necessary send the bill to the violator. Newport News and Virginia Beach have design 

requirements, whereby a commercial property is required to have a certain amount or 

percentage of “green space,” which may include trees. These requirements are 

implemented through the Planning Departments of the city and with the strong 

interdepartmental partnerships, the illegal removal of trees and requirement to plant are 

enforced (Douglas Kennedy, personal communication, March 4, 2016, and Susan French, 

personal communication, May 4,2016). 

I briefly mention the MS4 program in the introduction, explaining that where 

localities need to meet MS4 permit requirements, steps must be taken to lower pollutants 

flowing into the sewer system. Tree planting may be considered as credit points towards 

this end. However, are MS4 permits a driver or not? Woodstock does not have MS4 

permits because they have a private sewer system, yet the town is still motivated to plant 

trees and install bio-swales as a way of reducing stormwater runoff and pollutants. Even 
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though Woodstock does not have permit requirements, municipal staff still take actions 

and therefore one could assume that MS4 permits are a driver. Susan French, of Virginia 

Beach, made a statement during the interview hoping that the work to increase UTC 

could be linked to MS4 permits. It seems that perhaps there is a misconnect with 

localities and the credits they are allowed to count towards their MS4 permits. Indeed 300 

trees planted will equal one acre of land use change, which for those communities with 

MS4 permits, may account for 10% of existing credits. If localities are also expected to 

report existing trees for permit credit, this implies a great importance to how 

municipalities are protecting trees from illegal removal and a further reason to look into 

the matter to find ways around existing policy, until policy changes.  

 

Barriers 
I find it interesting that the most common barrier between the four sites and the 

only response to the question about barriers that was also included by the two smaller 

localities was policies and perspectives of directors not prioritizing tree work (Table 16). 

To this question, every participant has their own story. In Newport News for example, the 

two participants noted that resources were not placed towards urban forests. However, 

Kennedy did say that the city recognized the importance of trees, yet the city pulls part of 

his staff every year for holiday decorations, limiting what his team can accomplish during 

many months of the year (Personal communication, March 4, 2016). In Lexington, it is 

apparent that not enough resources are placed towards the urban forestry program due to 

the limitation of the arborist’s part time position. In this small city, there was a history of 
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political misalignment with the past arborist, who worked out of the mayor’s office, and 

the city directors, which created barriers for the work (Jennifer Hughes, personal 

communication, March 15, 2016). The current arborists, works out of the public works 

department and finds that collaborating with staff from this department she is able to 

accomplish more than her predecessor. Unfortunately, Lexington is the only locality that 

does not have a tree fund, offer a cost share program or do tree giveaways (Table 5, Table 

6). Similar to Newport News, if Lexington had more support from the municipality, then 

perhaps the interviewees would feel that their departments would have the capacity to 

manage the trees and future maintenance needs (Table 13). Three of the four sites 

explained that they do not enough staff to enforce the tree ordinance to protect the trees 

from the potential threats (Table 11).  

There is an obvious difference between the large sites of Virginia Beach and 

Newport News and the small sites of Lexington and Woodstock when it comes to the 

barriers they are facing. As we already know, all the participants from each site except 

Virginia Beach feel that they do not have the capacity, especially in man power, to do the 

work required to increase UTC. The other four common barriers were only listed by 

Newport News and Virginia Beach. These barriers had to do with development in the 

cities and the loss of tree canopy due to commercial development or illegal removal of 

trees by newcomers who are not familiar with the green space requirements from the 

planning departments or the Chesapeake Bay Protection Act. Woodstock did mention a 

similar barrier to newcomers arriving and removing trees but since there are no 

requirements or laws, the interviewees referred to the culture of the town, which is to 
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keep old shade trees. Woodstock saw this more as a lack of education and a need increase 

education and outreach to the community (Angie Clem and Lemuel Hancock, personal 

conversation, March 22, 2016). Unfortunately, with an umbrella barrier of not enough 

resources or support from the governing body, it is challenging for any municipality to be 

able to do enough to make any large strides in increasing UTC. 

If communities have such a large barrier as to be limited in their capacity to do the 

work necessary, how effectively or sufficiently are they able to implement the strategies 

that this research found are most useful? If one of the most useful strategies is one-on-one 

conversations, these sites would only be able to implement this work minimally and 

certainly not enough to move the needle towards the goal and improve water quality as a 

result. It would be interesting to look further into how speaking one-on-one and other 

strategies show measureable results and if there is significant change that demonstrates an 

imperative need to increase support in the manner that would allow those strategies to be 

implemented further or in greater quantity.  

Further analysis on the success of the common strategies found in this research 

and a comparison of the old and new UTC percentages from a follow-up canopy 

assessment for these municipalities would be quite telling. Unfortunately, the new nation-

wide UTC data, collected in 2016, is probably too difficult to directly compare to the 

older UTC assessment to get a valid estimate of tree canopy cover change. The 

differences in the quality of the data and the classification methodology used create a lot 

of “noise” in the data that make it very difficult to parse out a true statistically valid on 

the ground change. The data may indicate that tree canopy went up or down by a certain 
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acreage but this change may be just as likely due to methodology of the data collection as 

it is to actual gains/losses on the ground (Julie Mawhorter, personal communication, July 

18, 2016). The upgrades in technology is one of the challenges with collecting UTC data, 

so it is key that communities find the support to make sure that the collected data can be 

comparable in methodologies. Therefore, once a new assessment is collected, further 

research should be conducted to study the change over time and potential canopy 

percentage increase as a result of the implemented strategies.  

There may be strategies that may be important for tree canopy in the plans that 

might be hard to do within the limitations of the site but with support from either grants 

or new partnerships perhaps those strategies would be successful. During the interview 

with Woodstock for instance, the participants mentioned the need to revise the existing 

document, as much had been accomplished but other strategies needed to be added to the 

implementation plan (Angie Clem and Lemuel Hancock, March 22, 2016). The 

interviews created a space for the participants to look at the work that they and the 

municipality as a whole had accomplished and perhaps provided a helpful look to what 

else could be done. The work accomplished through this research provides a new set of 

data that can guide further research on updating or improving implementation plans for 

these and other municipalities in CBW.  

 

4.2 Interview Notes 
 

 As this was only the second time that I have conducted a formal interview (the 

first was during an internship with a contractor of the EPA during my undergraduate 



80 

 

studies) I see post project, how I could have improved the interview experience for the 

interviewees and for myself.  

Many times, I found that there were answers provided through story or as an 

answer to another question that were pertinent to a previous or follow-up question. in the 

interview process. I had to go through the transcripts to factor out what responses could 

fit as an answer to completely separate question than for which that answer was given. 

For instance, grants and partnerships with DOF was also considered as one of the most 

effective ways of increasing UTC, which were answers to the second question in the 

interview. Considering the importance that the participants placed on the use of grants 

(Table 5), I took the liberty to add this strategy as an answer for question number two 

prior to the data check process. In response to the data check, all sites agreed that grants 

were one of the most effective strategies for increasing UTC. 

I think gathering data through interviews has pros and cons. Interviews provide 

the space to gather stories and further explanation about how projects work and the issues 

the municipal staff face on a daily basis. Interviewees would expand on an answer by 

providing details about a certain situation or for example, in Woodstock’s interview, the 

participants explained the complexity of the situation with developers not planning for 

street trees (Angie Clem and Lemuel Hancock, personal communication, March 22, 

2016). However, the interview process may have also resulted in less information than if 

I had started with a written survey sent to the participants. The interview process and 

conversational style that I used, especially if the interviewees did not review the 

questions prior to call, may have limited the amount of information provided by 
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participants. For example, all participants had some additional strategy that they did not 

tell me about in the interview that they actually implement in their communities. This 

demonstrates the importance of using a written format for survey questions and the 

reason for why I decided to take the extra step to conduct a data check with the results 

from the interview. 
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5. CONCLUSION 

Through this study, I offer a glimpse into the activities and the barriers of four 

municipalities actively working to increase their urban tree canopy providing new 

information that offers insight on how to help localities reach canopy goals. These 

municipalities enjoyed exciting developments and have taken great strides, though this 

small sample size is not large enough to statistically imply whether the common 

strategies increase UTC. However, this research does suggest that these most common or 

popular strategies may work in other communities with similar demographics and 

infrastructures. Perhaps other localities have not considered the value of one-on-one 

conversations with residents, commercial and business owners that work so well for large 

and small communities alike as a key communications tool. This study, illustrates how 

important grants are for localities with limited resources and also provides information 

for the State and Federal government to use when deciding the focus or goals of future 

grants. Through this research I start to fill the gap in literature on what are the best 

management practices for increasing urban tree canopy cover. By compiling the common 

strategies used within these four distinct localities, I piece together the stories and data 

that may guide effectiveness of urban forestry work. 

Communities are taking good actions to increase UTC but are the strategies 

reviewed here enough? This has yet to be determined for the four localities and the 
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answer will have to wait until new UTC data is collected in future canopy assessments. A 

deeper look at this research may include what strategies are listed in each sites’ 

implementation plan that are not being implemented by the localities. Or what strategies 

are not listed in their implementation plans that they are currently enacting? 

There is still more information needed to provide further support to the towns, 

cities and counties in Virginia. Future research should include a larger sample than four 

sites within one state and instead consider a few localities from each state in the 

Chesapeake Bay Watershed. Ideally, the sites would also have great variety in size, 

population and location, as in other than mountains or coastal throughout the CBW. A 

follow-up questionnaire to a larger audience inside each site would be beneficial to gather 

further information about the most effective strategies used to reach UTC. Future studies 

in this area might also consider looking at the old and new land cover data once it has 

been collected, sort through the differences or errors in data collection and clearly find 

the differences in UTC percentage over time. This would increase statistical strength of 

the results and potentially narrow down the common strategies to the most effective best 

management practices to include in implementation plans. Without know what really 

works, communities will continue business as usual without realizing how they can 

improve by investing in new tactics and actions that may serve their purpose greatly. 

Whether their need is to protect existing tree canopy or plant 300 hundred trees in one 

year to meet MS4 permit requirements, increasing tree canopy will help improve water 

quality, air quality and the quality of life for all that live in the Chesapeake Bay 

Watershed.  
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Appendix I First Correspondence Email to Site Contact 
 

Hi Name of Contact, 

  

I am a graduate student at George Mason University in the Environmental Science and 

Policy Department working on my Master’s thesis focused on urban tree canopy cover. I 

am also the Environmental Resource Supervisor for the Reston Association, working in 

creating healthy wildlife habitat, managing garden plots and protecting Reston’s open 

space. Barbara White and Lara Johnson of the Department of Forestry shared your 

contact information with me so that I may reach out to you to request an opportunity to 

chat about your work on the urban tree canopy implementation plan. 

  

First, I should say that any information you provide me will be kept private and if you 

prefer, I will remove any link to your name in the final report. I would be happy to send 

you a copy of the consent form if you would like. 

  

I understand that you worked with Barbara White on the creation of the implementation 

plan.  I would love the opportunity to speak with you about how Name of City or Town is 

doing in terms of using the UTC implementation plan and working on reaching its urban 

tree canopy goals.  I’m interested in learning about how the implementation plans are 

being used and if so, what type of progress you are seeing in your city in terms of 

increased tree canopy cover.  

  

I have a few questions and if you’re agreeable, I would like to conduct an interview with 

you or other staff that you might recommend. I would be happy to meet with you or 

simply speak over the phone at your convenience. An interview would last about 60 

minutes. Please let me know if you'd like a copy of the interview questions. I would also 

like the opportunity to speak with others working on increasing urban tree canopy and 

would appreciate any recommendations.  Please feel free to forward them my email.  

 

If you have any questions about my research project or the interview please do not 

hesitate to ask.  

  

Thank you for your time and consideration. I look forward to hearing from you. 

  

Happy Holidays, 

 Patricia Greenberg 
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Appendix II Interview Questions 
1. Since the creation of the implementation plan, have you seen strategies 

implemented for the goals listed in the implementation plan? Such strategies 

include: parking lot reduction, development of ordinance and site plan regulation 

changes (to protect existing trees), conservation areas.  
 

2. Are the strategies or action items being used by staff or community or 

organization? 

 
3. What practices do you find most effective in increasing UTC?  

 

4. What aspect of your program gets the most attention from the public?  

 

5. Which are the most important partnerships in your community?  

 

6. Is there a champion in your community? If so, how is this person engaged?  

 

7. What are the methods for increasing collaboration with stakeholders and other 

parties? 

 

8. What tool or strategy have you used to increase communication or 

outreach/education in the community?  

 

9. What social marketing tools are being used to reach out to the community?  If 

none, is this something you feel you need and would be interested in learning 

what other communities are doing? 

 

10. If there is already a protective tree ordinance or if it is in the process of approval, 

how does the city enforce or plan to enforce its tree ordinance? Do you feel there 

is enough capacity to enforce such an ordinance? 
 

11. Do you feel there is enough capacity to enforce such an ordinance? 
 

12. How has the city encouraged tree planting on private property other than 

providing low cost trees? Has this been successful?  

 

13. Do you feel that the city has the capacity to continue the work to manage trees 

(including providing maintenance for existing and new planted)? 

 

14. Do you have a user-friendly tracking method for tracking canopy losses (such as 

trees removed) and tree gains (such as individual trees planted)?  
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15. How effective to you think the coupon system is, whereby residents get a discount 

in purchases for trees? Does the city use this program? If not, what else does the 

city do to encourage tree planting? 

 

16. How is the program reaching priority areas or priority groups? 

 

17. What are you seeing are the largest barriers to reaching your goals? How have 

you overcome previous barriers to reaching your goal? 

 

18. Does the city use urban storm water management programs as a funding /staff 

source for teaming up to meet tree planting goals?  

 

19. Would you be interested in a Webinar for sharing the answers to these questions 

and sharing stories with other cities doing similar work?  

 

20. Is there anything else that you would share to explain what are the most effective 

steps and methodologies being used to increase tree canopy?  
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Appendix III Informed Consent Form 

 

 

 

 
Office of Research Integrity 

& Assurance 

IRB: For Official Use Only 

Project Number: 862966-1 

Page 1 of 2 

 

Patricia Greenberg 

Master’s Thesis Research 

Study Title: Reaching for urban tree canopy goals through urban forest implementation 

plans: Case studies of three cities and one town in Virginia’s Chesapeake Bay Watershed 

 

Informed Consent for Interviews 

INFORMED CONSENT FORM (this will be given to participants and verbal 

consent will be requested, and audio-taped)  

RESEARCH PROCEDURES 
This research is being conducted to better understand the ways in which employees are using the 

Urban Tree Canopy Implementation Plans and what progress three cities and one town in 

Virginia are experiencing due to these plans. It will involve phone interviews that with your 

permission will be audio-recorded. Interviews will be conducted with government employees, 

institutional representatives and citizens. If you agree to participate, you will be asked to do a 60-

minute interview on this topic.  

This study is supported by the Virginia Department of Forestry and the Chesapeake Bay 

Program. 

RISKS 
There are no foreseeable risks for participating in this research.  

BENEFITS 
There are no benefits to you as a participant other than to further research in this topic area and 

provide information to government officials that may in turn help your community.  

CONFIDENTIALITY 
The data will not be confidential, and I will include your position and name in my final report. If 

I would like to use direct quotes, then I will send you the quote ahead of time and ask you to 

approve it. Interviewees, have the option to choose where they are the most comfortable to 

participate in the interview, whether in their office, home or other private location. Data will be 

stored in password protected folders and locked paper file cabinets for a minimum of five years. 

 

Your name and responses will also be shared with Barbara White, with the Virginia Department 

of Forestry, and Julie Mawhorter, of the Chesapeake Bay Program of the United States Forest 

Service. 

 

However, if you prefer that this data be anonymous, that is possible as well. In that case: 

(1) your name will not be included on the surveys and other collected data; (2) a code or 

pseudonym will be placed on the survey and other collected data; (3) through the use of an 
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Appendix IV Email with Instructions for Data Check 
 

 

          9/28/16 

Hi, 

I hope this email finds you well. 

I have completed my initial analysis of the data that I collected from our interview. I 

would like to thank you again for your support with this project. I greatly appreciate your 

time and interest in participating in this research about what communities are doing to 

reach urban tree canopy goals and improve their municipalities. 

 

I would like to ask for your help once again.  It is simply to ask that you confirm my 

findings before I complete my thesis paper. This step should not take more than 5 

minutes to complete.  
 

I have attached an Excel Spreadsheet to this email. If you do not see the attachment, 

please let me know. I have pasted brief instructions below. If you have any questions, 

please feel free to email me by replying to this email or call me at 571-235-4047. 

 

Thank you so much for your time.  I look forward to hearing from you. If for some reason 

you cannot revise the attachment by October 10, please let me know.  

Warm wishes, 

 

Patricia Greenberg 

 

Instructions: Please revise the table list, which includes the repeated strategies or 

common themes found from all the interviews that were included in my research sites. 

The X indicates that your municipality has used, uses, or includes this strategy or you 

mentioned this concept in one of your responses. If you find that there should be an X 

under one strategy or common theme, please add a number “1”. If you find that an X 

should be removed, please place the number “0”. Some questions have been removed 

from the analysis, including questions 6, 9, 14, 19 and 20. I have consolidated other 

questions due to the similarities in the results. Once your changes are complete, please 

save the spreadsheet with the name of your municipality and return by email to 

patriciapgreenberg@gmail.com or pgreenberg@reston.org. If you have any questions, 

please feel free to call me at 571-235-4047. 
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